v Searching PAJ 



BEST AVAILABLE COPY 



1/2 V 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 06-291 490 

(43)Date of publication of application : 18.10.1994 



(51)lnt.CI. 




H05K 13/00 








B23P 21/00 








H05K 13/04 








H05K 13/08 




i :-— 

(21)Application number : 


05-100299 


(71)Applicant : 


FUJI MACH MFG CO LTD 


(22)Date of filing : 


02.04.1993 


(72)Inventor : 


KAWADA TOSUKE 



(54) ELECTRONIC COMPONENT MOUNTER 

(57)Abstract: 

PURPOSE: To provide a device which can install 
electronic components quickly while picking up images, 
and besides is inexpensive. 

CONSTITUTION: A parts holding unit 80 and a CCD 
camera 88 are provided on the Y axis 60 provided on an 
X slid axis 50, and a prism 270 is provided on the section 
lying between the component supply position of the X 
axis slide 50 and the component mounting position. Even 
when the component holding unit 80 shifts rectilinearly 
to the component mounting position after holding an 
electronic component 44 at a component supply 
position, it passes on a prism 270 without fail, and a 
CCD camera 88 picks up the image of the electronic 
component 44 moving in a body similar to the time when 
it is stands still by the image formation light reflected by 
a reflecting face 276. There is neither necessity to move 
too much for image pickup nor necessity to stop it, and 
besides the device for shifting of the prism 270 is 
unnecessary since it is provided on the X slide 50 
required for the shifting of a component holding unit 80, therefore a device which can install 
electronic components quickly while picking up its image can be gotten at a low price. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The first migration member which has the die length covering the material positioning 
means for supporting for wearing which carry out positioning support of the material for wearing 
equipped with the components feeder which supplies electronic parts, and said electronic parts, 
The first migration equipment which has the first driving gear made to move the first migration 
member in the first migration direction which crosses in the direction where said components 
feeder and said material positioning means for supporting for wearing are located in a line, and 1 
flat surface, The second migration equipment which has the second migration member prepared 
on said first migration member, and the second driving gear made to move the second migration 
member in the second migration direction parallel to the direction where said components feeder 
and said material positioning means for supporting for wearing are located in a line, The 
components maintenance head which is prepared on said second migration member and holds 
said electronic parts, The image pick-up system which picturizes the electronic parts held by the 
components maintenance head, In electronic-parts wearing equipment including the control 
means which said first driving gear and second driving gear are controlled [ control means ] t and 
moves said components maintenance head to a components stowed position from a components 
supply location Electronic-parts wearing equipment characterized by fixing at least one side at 
the part located between said components feeder of said first migration member, and said 
material for wearing among the image pick-up equipment of said image pick-up system, and the 
reflector which reflects image formation light to the image pick-up equipment 
[Claim 2] Electronic-parts wearing equipment according to claim 1 with which the reflector of 
said image pick-up system is fixed to said first migration member, and image pick-up equipment 
is formed on said second migration member. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to acquisition of the image of the electronic parts 
held especially at the components maintenance head about electronic-parts wearing equipment 
[0002] 

[Description of the Prior Art] Electronic-parts wearing equipment is equipment which equips 
material for wearing, such as a printed circuit board, with various electronic parts which do not 
have or have lead wire, such as chip mold electronic parts, such as resistance and a capacitor, 
flat package mold electronic parts, and a connector. While the components maintenance head 
holding electronic parts is moved to the location of the arbitration within 1 flat surface and takes 
out electronic parts from a components feeder, there is equipment with which the material for 
wearing is equipped among the electronic-parts wearing equipment 

[0003] The first migration member in which this kind of electronic-parts wearing equipment 
generally has the die length covering the material positioning means for supporting for wearing 
which carry out positioning support of the material for wearing equipped with the components 
feeder which supplies (a) electronic parts, and electronic parts, The first migration equipment 
which has the first driving gear made to move the first migration member in the first migration 
direction which crosses in the direction where said components feeder and said material 
positioning means for supporting for wearing are located in a line, and 1 flat surface, (b) The 
second migration equipment which has the second migration member prepared on the first 
migration member, and the second driving gear made to move the second migration member in 
the second migration direction parallel to the direction where a components feeder and the 
material positioning means for supporting for wearing are located in a line, (c) It is prepared on 
the second migration member, and the components maintenance head holding electronic parts, 
and the (d) first driving gear and, and the second driving gear are controlled, and it is constituted 
so that the control means which moves a components maintenance head to a components 
stowed position from a components supply location may be included. 

[0004] Moreover, an image pick-up system is formed in electronic-parts wearing equipment and 
picturizing the electronic parts held by the components maintenance head is performed. By 
picturizing electronic parts, the maintenance posture error of the electronic parts for example, 
by the components maintenance head is computable, in case the material for wearing is equipped 
with electronic parts, a maintenance posture error can be corrected, and it can equip with the 
posture of normal. 

[0005] Electronic-parts wearing equipment given in JP,4-107988,A is the example. In this 
electronic-parts wearing equipment X table which moves to X shaft orientations parallel to the 
conveyance direction (direction right-angled to Y shaft orientations) of a printed circuit board is 
prepared in Y table which moves to Y shaft orientations which are directions where a parts 
feeder and a substrate conveyor are located in a line, and the components maintenance head 
and the television camera are prepared in X table. Moreover, a mirror is prepared between an 
electronic-parts feeder and a printed circuit board, and the equipment to which X table is moved 
is moved to X shaft orientations by another migration equipment 
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[0006] Although it is moved in a straight line to the electronic-parts stowed position of a printed 
circuit board by the minimum distance after moving a components maintenance head to a 
components feeder and taking out electronic parts, in that case, a mirror is moved to the moving 
trucking lower part of electronic parts, and reflects in a television camera the light which forms 
the projection image of the electronic parts which were stopped in the location and held by the 
components maintenance head. Since the television camera is prepared in X table and moves 
[ head / components maintenance ] in one with electronic parts, when electronic parts pass 
through a mirror top, even if electronic parts are moving, the image formation light which a mirror 
reflects will come about a television camera, and a television camera can picturize electronic 
parts like a quiescent state. 

[0007] Thus, since it is not necessary to stop migration of electronic parts for an image pick-up 
and, a mirror is moved and it is located by the moving trucking lower part of electronic parts, It is 
not necessary to make it move to the image pick-up location in which the mirror and the 
television camera were prepared while having moved electronic parts to the components stowed 
position from the components supply location like [ in the case of preparing a mirror and a 
television camera in location immobilization ]. It can be made to be able to move to a 
components stowed position by the minimum distance from a components supply location, 
picturizing electronic parts, and a printed circuit board can be quickly equipped with electronic 
parts with the posture of normal. 

[0008] Moreover, while preparing a components maintenance head and a television camera in an 
element-placement head, preparing a mirror, just before carrying the electronic parts in the 
middle of the migration to a components stowed position from a components supply location 
after migration in a substrate, reflecting the image of electronic parts, and detecting with a 
television camera is indicated by the term of the conventional technique of JP,4-322923,A. 
[0009] Although it is not indicated how a mirror is arranged concretely In the location of the 
lower part of all paths which is between a components feeder and the material for wearing, and a 
components maintenance head moves [f it surely passes along a mirror top no matter it may fix 
and prepare the mirror of sufficient die length to intersect all paths and a components 
maintenance head may move to a components stowed position in what path from a components 
supply location Like electronic-parts wearing equipment given in above-mentioned JP,4- 
107988A even if it does not stop migration of electronic parts, while it is possible to picturize 
with a television camera like a quiescent state, it is considered that it can make it move by the 
minimum distance. 
[0010] 

[Problem(s) to be Solved by the Invention] However, the migration equipment for moving a mirror 
apart from the equipment to which JP,4-107988,A is made to move a components maintenance 
head in the electronic-parts wearing equipment of a publication is required, and there was a 
problem to which equipment cost becomes high. Moreover, in fixing and preparing a mirror 
between a components supply location and a components stowed position, while it is necessary 
to prepare the mirror of the die length which is sufficient for intersecting the total displacement 
path of a components maintenance head and equipment cost becomes high as mentioned above, 
the problem to which cleaning of a mirror becomes serious arises. Although it is required to take 
out the parallelism of the field of a mirror and the X-Y flat surface where a components 
maintenance head moves with a sufficient precision while it is required to take out the flatness 
of a mirror with a sufficient precision in order to picturize with a sufficient precision, it is not 
easy to take out these flatness and parallelism with a sufficient precision about a large-sized 
mirror, and equipment cost becomes high. Moreover, although it is required to clean a mirror 
since incorrect information will be included in an image pick-up result when dirt arises to a 
mirror or a foreign matter rides on a mirror, it is serious to clean a large mirror. In view of the 
above-mentioned situation, invention of claims 1 and 2 solves these troubles at once, and it can 
equip with them quickly, picturizing electronic parts, and it succeeds as a technical problem in 
offering cheap electronic-parts wearing equipment 
[0011] 

[Means for Solving the Problem] In the electronic-parts wearing equipment containing the image 
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pick-up system which picturizes the electronic parts held by the first migration equipment 
(aforementioned [ a ]), the (b) second migration equipment, (c) components maintenance head, 
the (d) control means, and the components maintenance head in order that invention of claim 1 
may solve the above-mentioned technical problem Let it be a summary to have fixed at least 
one side at the part located between the components feeder of the first migration member, and 
the material for wearing among the image pick-up equipment of an image pick-up system, and 
the reflector which reflects image formation light to the image pick-up equipment Various 
modes exist in invention of claim 1. For example, there is a mode in which an image pick-up 
system has only image pick-up equipment, and does not have a reflector, and image pick-up 
equipment is fixed to the first migration member in that case. The mode which has image pick-up 
equipment and one reflector at a time also has an image pick-up system. A reflector is fixed to 
the first migration member, image pick-up equipment is formed on the second migration member, 
or both a reflector and image pick-up equipment are fixed to the first migration member. 
Furthermore, the mode which has two image pick-up equipments and one reflector also has an 
image pick-up system. For example, a reflector is fixed to the first migration member, the image 
pick-up equipment which picturizes electrpnic parts by the image formation light reflected by the 
reflector is formed in the second migration member, and the image pick-up equipment which 
picturizes electronic parts directly is fixed to the first migration member, [n invention of claim 2, 
the reflector of an image pick-up system is fixed to the first migration member, and image pick- 
up equipment is formed on the second migration member. 
[0012] 

[Function] Although it moves to a components stowed position after a components maintenance 
head takes out electronic parts from an electronic-parts feeder in a components supply location 
in the electronic-parts wearing equipment concerning invention of claim 1 Even if a components 
supply location and a components stowed position are in any of a components feeder and the 
material for wearing, respectively In order to reach [ from a components supply location ] a 
components stowed position, it surely moves in the second direction where a components feeder 
and the material for wearing are located in a line in the first migration member top, and the part 
located between the components feeder of the first migration member and the material for 
wearing is passed. No matter electronic parts may be moved to a components stowed position in 
what path from a components supply location, it surely passes along the image pick-up 
equipment or the reflector of an image pick-up system formed in the first migration member, and 
the situation does not change, also when a components maintenance head is surely linearly 
moved to a components stowed position from a components supply location. It can move to the 
components stowed position from the components supply location in the shortest distance 
realizable [ with the first migration equipment and the second migration equipment ], being 
picturized by the image pick-up system, without bypassing to an image pick-up location for an 
image pick-up. 

[0013] When an image pick-up system has only image pick-up equipment and the image pick-up 
equipment is being fixed to the first migration member, image pick-up equipment will picturize 
the electronic parts which are moving when electronic parts pass. As image pick-up equipment, 
many image sensors in the shape of a straight line in the first migration direction, for example 
Therefore, a list, Whenever one pitch of electronic parts moves at a time, the image data for one 
line are formed, the read of the shape of Rhine of an image, and migration of electronic parts — 
**** — the line sensor which obtains the secondary subject copy of electronic parts, or shutter 
speed is quick, and the equipment which can be picturized even if electronic parts are moving 
the camera which can picturize the electronic parts which are moving like a quiescent state is 
used. 

[0014] Moreover, when an image pick-up system has the image pick-up equipment and the 
reflector per piece, a reflector is fixed to the first migration member, image pick-up equipment is 
formed on the second migration member and electronic parts pass, a reflector reflects the image 
formation light of electronic parts in image pick-up equipment In this case, since image pick-up 
equipment is formed on the second migration member with a components maintenance head and 
moves in one, the relative position of image pick-up equipment and electronic parts cannot 
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change, but image pick-up equipment can be picturized in the condition as if electronic parts 
were standing it still. This mode is electronic-parts wearing equipment concerning invention of 
claim 2. 

[0015] both [ furthermore, ] the image pick-up equipment per piece, and a reflector — although 
— when fixed to the first migration member, image pick-up equipment picturizes electronic parts 
based on the image formation light from a reflector. In this case, since image pick-up equipment 
and electronic parts are displaced relatively, equipments which can be picturized even if it does 
not stop migration of electronic parts, such as a line sensor and a camera with quick shutter 
speed, are used for image pick-up equipment 

[0016] When an image pick-up system has two image pick-up equipments and one reflector, one 
image pick-up equipment and reflector are fixed to the first migration member further again and 
the image pick-up equipment of another side is formed on the second migration member, one 
image pick-up equipment picturizes the electronic parts which move, and the image pick-up 
equipment of another side picturizes electronic parts based on the image formation light 
reflected by the reflector. Therefore, as image pick-up equipment fixed to the first migration 
member, a line sensor, a camera with quick shutter speed, etc. are used. 
[0017] 

[Effect of the Invention] Thus, while moving electronic parts to a components stowed position 
from a components supply location by the minimum distance realizable [ with the first migration 
equipment and the second migration equipment ] according to invention of claim 1 Electronic 
parts can be picturized by the image pick-up system, without stopping the migration. And in 
order [ therefore, ] for what is necessary to be just to fix at least one side of the image pick-up 
equipment of an image pick-up system, and a reflector to the first migration member required for 
migration of electronic parts from the first, The migration equipment of the dedication for 
locating an image pick-up system in the moving trucking of electronic parts etc. is unnecessary, 
it can equip with electronic parts quickly, and cheap electronic-parts wearing equipment can be 
obtained. 

[0018] Moreover , while it be necessary to form the reflector of the die length which be 
sufficient for intersect all the paths to which the components maintenance head of Hazama of a 
components supply location and the material for wearing move an image pick-up system even 
when it shall have a reflector , a mirror be small , it end and it become easy to take out flatness 
and parallelism with a sufficient precision , and equipment cost be cheap and end t a mirror can 
be clean easily . 

[0019] Furthermore, since the cost of an image pick-up system can be reduced and neither 
image pick-up equipment nor a reflector is formed in the second migration member when an 
image pick-up system has only image pick-up equipment the second migration member can be 
light since inertia is small, passing speed can be made high, and a wearing rate can be raised. 
Although the inertia of the first migration member to which image pick-up equipment is fixed 
becomes large, this is the same even when image pick-up equipment is fixed to the second 
migration member, and if only the second migration member can make inertia small, it is so 
advantageous. For example, when the migration length of the second migration direction is larger 
than the migration length of the first migration direction, if inertia of the second migration 
member can be made small and passing speed can be enlarged, there is utility. Image pick-up 
equipment is formed in the first migration member, and since it is only moving only in the first 
migration direction, the effectiveness that wiring is easy is also acquired as compared with the 
case where it moves to both the first migration direction and the second migration direction. 
[0020] Moreover, when an image pick-up system has the image pick-up equipment and the 
reflector per piece and both are fixed to the first migration member, by changing the reflective 
direction of the image formation light of a reflector, the installation location of image pick-up 
equipment can be changed, and there is an advantage with the high degree of freedom of a 
design — what is necessary is just to prepare in a part with an installation tooth space etc.. 
[0021] Furthermore, when an image pick-up system has two image pick-up equipments and one 
reflector, by using two image pick-up equipments properly, it can consider as magnitude which 
can obtain both the projection image of electronic parts, and a surface image, and is different in 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2005/06/29 



JP,06-291490,A [DETAILED DESCRIPTION] 



5/20 K— v? 



an image pick-up scale factor, and can use properly with the magnitude of electronic parts etc. 
[0022] Since it can picturize in the condition as if in addition to the effect of the invention of 
claim 1 image pick-up equipment moves in one with electronic parts and electronic parts were 
standing it still according to invention of claim 2, a camera with shutter speed comparatively 
slow as image pick-up equipment etc. can adopt the image pick-up equipment whose image 
pick-up engine performance is not so high, and can constitute electronic-parts wearing 
equipment still more cheaply. 
[0023] 

[Example] Hereafter, the equipment which equips a printed circuit board with electronic parts is 
explained to a detail as an example common to invention of claim 1 and claim 2 based on a 
drawing. 

[0024] In drawing 6 , 10 is the base. Two or more columns 12 are set up on the base 10, and the 
control panel 16 grade is prepared in the standing ways 14 of immobilization on a column 12. On 
the base 10 t as shown in drawing 8 , the substrate conveyor 22 which conveys the printed circuit 
board 20 as material for wearing to X shaft orientations (it sets to drawing 6 and drawing 8 , and 
is a longitudinal direction) is formed again. A printed circuit board 20 is conveyed by substrate 
conveyor 22, and a printed circuit board 20 is positioned and supported by the location 
beforehand defined by the positioning means for supporting which are not illustrated. 
[0025] The cartridge type electronic-parts feeder 26 and the tray mold electronic-parts feeder 
28 are formed in the both sides of Y shaft orientations which intersect perpendicularly with X 
shaft orientations in the horizontal plane of the base 10, respectively. In cartridge type 
electronic-parts wearing equipment 26, many components supply cartridges 30 are put in order 
and installed in X shaft orientations. Taping electronic parts are set to each part article supply 
cartridge 30. The elutriation from the components hold crevice of the electronic parts at the 
time of a carrier tape feed is prevented by holding electronic parts in each of the components 
hold crevice formed in the carrier tape at equal intervals, and closing taping electronic parts with 
the covering film with which opening of these components hold crevice was stuck on the carrier 
tape. While this carrier tape is sent to Y shaft orientations a predetermined pitch every and a 
covering film is removed, electronic parts are sent to the components supply location shown by 
the drawing bullet round mark. Other configurations are [ Japanese Patent Application No. / No. 
185966 / four to / concerning these people ] the same as the components supply cartridge of a 
publication, and detailed explanation is omitted. 

[0026] Moreover, the tray mold electronic-parts feeder 28 holds and supplies electronic parts to 
the components tray 34 (refer to drawing 2 ). Electronic parts are held at a time in many one 
components hold crevice 36 (refer to drawing 5 ) established in the components tray 34, and the 
through hole 37 is formed in the components hold crevice 36 for weight mitigation. Two or more 
components trays 34 are stacked at a time, respectively in the components tray hold box 38 of a 
large number arranged in the vertical direction as shown in drawing 7 . Although these 
components tray hold box 38 is raised to a components supply location one by one by the lifting 
device which was supported by the supporter material which is not illustrated, respectively and 
was formed in the column 40, it is required to secure a tooth space for the components 
maintenance unit later mentioned above the components supply location to take out electronic 
parts. 

[0027] Therefore, the components tray hold box 38 which finished supplying electronic parts is 
raised [ above-mentioned ] by that the following components tray hold box 38 is raised to a 
components supply location, and coincidence by the tooth space, and is evacuated to an upper 
save area. The components supply location of this tray mold electronic-parts feeder 28 is the 
same as that of the electronic-parts feeder of a publication to JP,2-57719,B except for the 
thing of the components tray 34 to fall by every one sheet, and it omits explanation as the 
components tray hold box 38 is not raised every one components tray but the components tray 
34 is discharged, even if the components tray 34 finishes supplying electronic parts. In addition, 
it pulls out to X shaft orientations and an operator is made to have internal check etc. performed 
as a two-dot chain line shows the components tray hold box 38 to drawing 8 . 
[0028] A printed circuit board 20 is equipped with the electronic parts 44 (refer to drawing 1 ) 
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supplied by these cartridge type electronic-parts feeder 26 and the tray mold electronic-parts 
feeder 28 by the electronic-parts wearing equipment 46 formed on the base 10. As shown in 
drawing 7 , the guide rail 48 prolonged in X shaft orientations is formed in the both sides in Y 
shaft orientations of the substrate conveyor 22 on the base 10, respectively, and in guide block 
52, fitting of the X-axis slide 50 as the first migration member is carried out to them movable. 
[0029] It has the die length covering the tray mold electronic-parts feeder 28 over the substrate 
conveyor 22 from the cartridge type electronic-parts feeder 26, two nuts 54 (one piece is shown 
in drawing 1 ) are screwed in a ball thread 56, respectively, and the X-axis slide 50 is moved to X 
shaft orientations by synchronizing and rotating these ball threads 56 by the X-axis servo motor 
58, respectively, as shown in drawing 8 . X shaft orientations are the first migration directions, 
and a nut 54, a ball thread 56, and the X-axis servo motor 58 constitute the first driving gear, 
and constitute the first migration equipment with the X-axis slide 50. 

[0030] On the X-axis slide 50, the Y-axis slide 60 as the second migration member is formed 
movable at Y shaft orientations which are the second migration directions. The Y-axis slide 60 is 
guided at the guide rail 74 of a pair by being rotated through gears 70 and 72 by the Y-axis servo 
motor 68 which the Y-axis slide 60 is screwed in the nut 66 (refer to drawing 1 ) while the ball 
thread 64 prolonged in Y shaft orientations as shown in the perpendicular side face 62 of the X- 
axis slide 50 at drawing 7 is attached, and a ball thread 64 shows to drawing 8 , and it is moved 
to Y shaft orientations. A ball thread 64, a nut 66, and Y-axis servo motor 68 grade constitute 
the second driving gear, and constitute the second migration equipment with the Y-axis slide 60. 
[0031] As shown in drawing 1 and drawing 2 , while being attached in the perpendicular side face 
78 of the Y-axis slide 60 that the components maintenance unit 80 can be gone up and down 
and pivotable, CCD camera 88 as image pick-up equipment which picturizes the lifting device 82 
which makes it go up and down the components maintenance unit 80, the slewing gear 84 made 
to rotate the electronic parts 44 held by the components maintenance unit 80 to the 
circumference of a center line, CCD camera 86 (refer to drawing 8 ) which picturizes the 
reference mark prepared in the printed circuit board 20, and electronic parts 44 is formed. 
[0032] The components maintenance unit 80 has the holder 92 holding the components 
adsorption head 90 and its components adsorption head 90 as a components maintenance head 
which adsorbs electronic parts 44. A holder 92 is moved by said first migration equipment and 
the second migration equipment, and these first migration equipment and the second migration 
equipment constitute holder migration equipment In addition, there are smallness, size, and an 
extra-large thing in electronic parts 44, and since the components adsorption head 90 is what 
adsorbs the large electronic parts 44, suppose it hereafter that the components adsorption head 
90 is called the voluminousness article adsorption head 90. 

[0033] A holder 92 has a castellated shaft 94, as shown in drawing 2 , and fitting is carried out to 
the spline hole 98 of a sleeve 96. It is held at migration impossible at shaft orientations, the gear 
102,104 of a pair is formed in the lower limit section projected from the arm 100 of a sleeve 96 
for backlash removal, and the sleeve 96 is clenched by pivotable on the arm 100 which protruded 
on the side face 78 of the Y-axis slide 60, and the gear 108 rotated by the rotation drive motor 
106 of a slewing gear 84. Thereby, a castellated shaft 94 is rotated with a precision sufficient to 
the circumference of an own axial center by the rotation drive motor 106 through a gear 
102,104,108 and a sleeve 96, and is rotated by the electronic parts 44 held by the 
voluminousness article adsorption head 90. The rotation drive motor 106 is also a servo motor. 
[0034] In addition, as CCD camera 88 which picturizes electronic parts 44 is shown in drawing 1 , 
it is the protrusion edge of an arm 100 and the location in Y shaft orientations is established 
downward in the location which is in agreement with the components adsorption unit 80. 
[0035] moreover, the engagement member 1 10 of metal [ section / of a castellated shaft 94 / 
upper limit ] — relativity — while being attached in shaft orientations at relative-displacement 
impossible, pivotable and the piece 1 12 of engagement which you were made to begun to be 
horizontally prolonged from the engagement member 110 are supported by the solenoid 1 14 from 
the lower part. The solenoid 114 is attached in the rise-and-fall slide 120 as a rise-and-fall 
member of a lifting device 82. The voluminousness article adsorption head 90 is supported by the 
rise-and-fall member 120 from the lower part through the solenoid 114 and the engagement 
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member 1 10. 

[0036] The rise-and-fall slide 120 is screwed in the side face 78 of the Y-axis slide 60 in the nut 
which is not illustrated to the ball thread 122 attached in the vertical direction, and while the 
rise-and-fall slide 120 is made to go up and down by rotating a ball thread 122 by the motor 130 
for rise and fall through pulleys 124 and 126 and a belt 128, the voluminousness article 
adsorption head 90 is made to go up and down through a solenoid 114 and the engagement 
member 110. Since it is supported from the lower part by the rise-and-fall slide 120, when the 
rise-and-fall slide 120 descends, the voluminousness article adsorption head 90 is followed, 
descends, when going up, is raised and goes up. The motor 130 for rise and fall is a servo motor, 
and the rotation of the motor 130 for rise and fall is detected by the encoder 132, and it 
understands the rise-and-fall distance of the rise-and-fall slide 120, as a result the 
voluminousness article adsorption head 90 for it 

[0037] The solenoid 114 has York where the coil was rolled. While York is insulated electrically 
and attached in the rise-and-fall slide 120, he is trying to contact a top face on the inferior 
surface of tongue of the piece 112 of engagement of the engagement member 110. Therefore, if 
an exciting current is supplied to a coil and a field is formed, York is adsorbed and the 
engagement member 110 is fixed to the rise-and-fall slide 120. The solenoid 114 constitutes the 
components maintenance head spasm means on which the spasm force which draws the 
voluminousness article adsorption head 90 which is a components maintenance head to the rise- 
and-fall slide 120 which is a rise-and-fall member is made to act In addition, the stage on which 
a solenoid 114 makes the spasm force act is explained later. 

[0038] Moreover, York of a solenoid 114 and the engagement member 1 10 are connected to the 
power source which is not illustrated, respectively, and after York has contacted the engagement 
member 110, the contact pilot switch 134 (refer to drawing 9 ) which detects whether the 
engagement member 110 touches the solenoid 114 is constituted by between both flowing and 
stopping flowing by alienation. 

[0039] As shown in drawing 3 , the ring 136 made of resin is being fixed to the lower limit section 
of the castellated shaft 94 of said holder 92. Although this ring 136 has a path larger than a 
castellated shaft 94, that inferior surface of tongue is by small distance ******** from the lower 
limit side 138 of a castellated shaft 94. Metal adsorbent 140 is being fixed to the outside of a 
ring 136. It is located in the inferior surface of tongue 142 of adsorbent 140 in the same flat 
surface as the lower limit side 138 of a castellated shaft 94, and these lower limit side 138 and 
the inferior surface of tongue 142 constitute the adsorption side 144. 
[0040] In the castellated shaft 94, the path 146 for components which extends in shaft 
orientations as shown in drawing 2 and drawing 3 , and the path 148 for heads as a negative 
pressure supply path are formed in parallel. As shown in drawing 3 , it carries out opening to the 
lower limit side 138, the lower limit section of the path 146 for components being used as the 
axial center and this alignment of a castellated shaft 94, and opening of the path 148 for heads is 
carried out to the inferior surface of tongue 149 of a ring 136. 

[0041] the rotary joint 150 formed in the engagement member 110 and one as the path 146 for 
components was shown in drawing 2 , piping connected at it, and piping — on the way — the 
electromagnetism boiled and prepared — it is made alternatively open for free passage by the 
source 153 of negative pressure, the source 154 of positive pressure, and atmospheric air 
through a directional selecting valve 151,152 moreover, piping to which the path 148 for heads 
was connected at the rotary joint 156 formed in the engagement member 110 and one, and it and 
piping — on the way — the electromagnetism boiled and prepared — it is made alternatively 
open for free passage to the source 153 of negative pressure, and atmospheric air by the 
directional selecting valve 158 

[0042] The voluminousness article adsorption head 90 has an emitter 160, the diffusion plate 
162, and the adsorption tubing 164 as a components attaching part, as shown in drawing 3 . 
Although, as for an emitter 160, much light emitting diodes 168 are attached in the circular ring- 
like printed circuit board 166 and the part by the side of the inner circumference of a printed 
circuit board 166 is being fixed to the support plate 172 made of resin, the part by the side of 
the periphery of a printed circuit board 166 is not fixed to a support plate 172, but contact and 
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alienation are enabled to the support plate 172. 

[0043] Thus, the emitter 160 supported by the support plate 172 is held in the crevice 170 of 
the shape of a circular ring formed in the diffusion plate 162 while fitting is carried out to the 
projected part 173 which protruded on the core of the diffusion plate 162 and being fixed to it 
with a support plate 172. In addition, where an emitter 160 and a support plate 172 are fixed to 
the diffusion plate 162, few clearances 175 are formed between light emitting diode 168 and the 
base of a crevice 170, respectively, and he is trying to be prepared in few clearances 177 
between the top faces of the peripheral wall which demarcates the periphery edge of a support 
plate 172, and the crevice 170 of the diffusion plate 162. 

[0044] The metal disk 178 with a slightly large path and the metal plate 180 in a circle with an 
outer diameter equal to the diameter of a support plate 172 are being fixed to the top face of a 
support plate 172 in the said alignment from the lower limit side 138 of said castellated shaft 84. 
While the top face 182 of a disk 178 and the top face 184 of the plate 180 in a circle are made 
to project more nearly up than the top face of a support plate 172, it is located in them in the 
same flat surface, respectively, and they constitute the lock out side 186 stuck to said 
adsorption side 144. The through hole of every plurality penetrated in the direction of a center 
line to a support plate 172 at the part to which the plate 180 in a circle and the disk 178 were 
fixed again, respectively is prepared, a spring 174,176 is held respectively, the end section of a 
spring 174,176 is contacted to the electrical circuit of the printed circuit board 166 of an emitter 
160, and the other end is contacted to the plate 180 in a circle and the disk 178. Moreover, the 
core of these diffusion plate 162, a support plate 172, and a disk 178 is penetrated, a through 
tube 188 is formed, and fitting of the adsorption tubing 164 is carried out 
[0045] The adsorption tubing 164 is made open for free passage by the path 146 for 
components, and is made to carry out opening of the path 148 for heads to the space 190 which 
is surrounded by a disk 178, the plate 180 in a circle, a support plate 172, and adsorbent 140, 
and changes in the condition that the adsorption side 144 and the lock out side 186 were 
contacted. Therefore, if negative pressure is supplied to the path 146 for components in this 
condition, the adsorption tubing 164 will adsorb electronic parts 44, if negative pressure is 
supplied to the path 148 for heads, the adsorption side 144 will be adsorbed in the lock out side 
186, and adsorption maintenance of the voluminousness article adsorption head 90 will be carried 
out by negative pressure at a holder 92. 

[0046] Adsorbent 140 is connected to a power source through a switch by the lead wire which is 
not illustrated, and the castellated shaft 146 is grounded. Moreover, the plus side circuit and the 
plate 180 in a circle of a printed circuit board 166 are electrically connected by the spring 174, 
and the minus side circuit and the disk 178 are connected by the spring 176. Therefore, a 
current is supplied to the electrical circuit where the voluminousness article adsorption head 90 
includes adsorbent 140, the plate 180 in a circle, a spring 174, light emitting diode 168, a spring 
176, a disk 178, and a castellated shaft 94 in the condition of having adsorbed with the holder 92, 
and the electronic parts 44 adsorbed by the adsorption tubing 164 are irradiated. 
[0047] In addition, since an emitter 160 is fixed to a support plate 172 in the part by the side of 
the inner circumference of a printed circuit board 166 and contact and alienation of the part of 
the periphery section are enabled at the support plate 172, In case a holder 92 adsorbs the 
components adsorption nozzle 90, even if the lower limit side 138 of a castellated shaft 94, a 
disk 178, and the inferior surface of tongue 142 and the plate 180 in a circle of adsorbent 140 
cannot contact coincidence, all can be contacted and a flow can be ensured. 
[0048] For example, when contacting a top face 182 ahead of the inferior surface of tongue 142 
where the lower limit side 138 which constitutes the adsorption side 144 constitutes the 
adsorption side 144, by being drawn in with negative pressure, a support plate 172 separates 
from a printed circuit board 166, and bends in a castellated-shaft 94 side at concave, and a top 
face 184 is contacted on the inferior surface of tongue 142 to it 

[0049] Moreover, when an inferior surface of tongue 142 contacts a top face 184 previously 
conversely rather than the lower limit side 138 contacts a top face 182, by being drawn in with 
negative pressure, a support plate 172 bends in a convex and a top face 182 is contacted [ a 
support plate ] to a castellated-shaft 94 side by the lower limit side 138. The periphery section 
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of a printed circuit board 166 is not fixed to a support plate 172, but rigidity of a support plate 
172 is made low. And since the clearance 175,177 is formed, respectively between light emitting 
diode 168 and the base of the crevice 170 of the diffusion plate 162, and between the periphery 
edge of a support plate 172, and the periphery edge of the diffusion plate 162, Bending of a 
support plate 172 is permitted, the lock out side 186 is certainly contacted to the adsorption 
side 144, and a flow is secured. 

[0050] Moreover, even if a support plate 172 bends in this way and it adsorbs, the electrical 
installation of the plus side circuit of a printed circuit board 166 and the plate 180 in a circle and 
the electrical installation of a minus side circuit and a disk 178 are maintained by telescopic 
motion of a spring 174,176. Furthermore, by contacting the lock out side 186 to the adsorption 
side 144 certainly in this way, the leakage of negative pressure is prevented and the components 
adsorption nozzle 90 is firmly held by the holder 92. 

[0051] That from which a components adsorption head differs according to the configuration of 
electronic parts 44, a dimension, etc. is used. For example, when the dimension of electronic 
parts 44 is small, it is easy to be small [ the adsorption tubing 164 and an emitter 160 ], and as 
an alternate long and short dash line shows to drawing 4 , the small components adsorption head 
194 of a minor diameter is used for the adsorption tubing 164 and an emitter 160 by each. In 
addition, as for the electronic parts 44 small in this way, being supplied by the components 
supply cartridge 30 is common, and since the components hold crevice of a carrier tape is 
shallow, let adsorption tubing 164 be a short thing. 

[0052] Moreover, when electronic parts 44 are comparatively large, like said voluminousness 
article adsorption head 90 shown in drawing 3 , the diameter of the diffusion plate 162 is equal to 
the adsorbent 140 of a holder 92, the adsorption tubing 164 is thick, and a long voluminousness 
article adsorption head is used. The large electronic parts 44 are supplied on the components 
tray 34 in many cases, and let large adsorption tubing 164 of the voluminousness article 
adsorption head 90 for electronic parts be the thing of the die length which can pick out 
electronic parts 44 also from the components tray 34 held in the bottom of the components tray 
hold box 38. The voluminousness article adsorption head 90 of this size can take out electronic 
parts 44 also from the components supply cartridge 30. 

[0053] Furthermore, when electronic parts 44 are very large, as a continuous line shows to 
drawing 4 , an emitter 160 is a major diameter from the adsorbent 140 of a holder 92, and the 
special enlarged components adsorption head 196 with the still thicker adsorption tubing 164 is 
used. 

[0054] The components tray 34 of said tray mold electronic-parts feeder 28 needs to discharge, 
if equipped with all the electronic parts 44 held in the components tray 34. Therefore, in this 
electronic-parts wearing equipment, the tray adsorption head 200 which replaces with a holder 
92 at the voluminousness article adsorption head 90, and is shown in drawing 5 is made to hold, 
and the components tray 34 is discharged with electronic-parts wearing equipment 46. In this 
case, the tray adsorption head 200 will constitute a tray maintenance head. 
[0055] The tray adsorption head 200 has cylinder-like adsorbent 202 and the air supply object 
204. The flange 208,210 to which adsorbent 202 begins to extend outward [ radial ] to the both 
ends of the longitudinal direction of a body 206, respectively is formed. Two or more through 
holes 212 are formed in the part which the diameter of a flange 208 is equal to the diameter of 
the adsorbent 140 of a holder 92, is larger than a flange 208 as for the diameter of a flange 210, 
and is made equal to the diameter of the diffusion plate 162 of the special enlarged components 
adsorption head 196, and adjoins the flange 208 of a body 206 at the equiangular distance. 
[0056] Furthermore, the part which adjoins a through hole 212 among the inner skin of the part 
of Hazama of the part and flange 210 in which the through hole 212 of a body 206 was formed is 
made into the partial conical surface 214 which a bore dwindles like a flange 210 side, and the 
part following the partial conical surface 214 is made into the cylinder side 216, and let the part 
which follows the cylinder side 216 further be the partial conical surface 218 which a bore 
increases gradually like a flange 210 side. 

[0057] The disk section 222 is sat on the air supply object 204 by the flange 208, and it is being 
fixed while having a flange 208, the disk section 222 with an equal diameter, and the projected 
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part 224 that protruded on the core of the disk section 222 and making a projected part 224 
insert in a body 206. While the protrusion edge 226 of a projected part 224 is ********( e d) more 
slightly than a flange 210, it considers as a major diameter, the peripheral face by the side of the 
disk section 222 of the protrusion edge 226 is made into the partial conical surface 228 which a 
diameter increases gradually like protrusion one end, and after the cylinder side 230 following the 
partial conical surface 228 is formed, let the peripheral face by the side of a tip be the partial 
conical surface 232 which a path dwindles like a tip. This projects and the narrow path 234 in a 
circle is formed in the direction of a center line between the part by the side of a through hole 
212, and the part by the side of a flange 210 among the space of the shape of a circular ring of 
Hazama of an edge 226 and a body 206. 

[0058] While the air duct 238 of the owner bottom which carries out opening is formed in the 
disk section 222, two or more exhaust nozzles 240 which carry out opening to the partial conical 
surface 228 are aslant formed in the protrusion edge 226 toward said through hole 212 at the 
projected part 224. Moreover, sponge 242 is attached in the protrusion end face of the 
protrusion edge 226, and it is made to project from a flange 210. 

[0059] Thus, the constituted tray adsorption head 200 and said special enlarged components 
adsorption head 196 have few use counts, and, as for said voluminousness article adsorption 
head 90 and the small components adsorption head 194, there are many use counts. Therefore, 
at the time of un-using it, as shown in drawing 8 , these heads are divided into the first head 
susceptor 250 and the second head susceptor 252 which were prepared in two places which 
were far apart in the upper substrate conveyance direction of the substrate conveyor 20, 
respectively, and are supported. 

[0060] The first head susceptors 250 are the voluminousness article adsorption head 90 and an 
object for the small components adsorption heads 194, the second head susceptors 252 are the 
special enlarged components adsorption head 196 and an object for the tray adsorption heads 
200, and five head fitting holes 254 as a head supporter and three head fitting holes 256 are 
formed, respectively. Except for the difference in a dimension, these head fitting hole 254,256 of 
structure is the same, and explains the head fitting hole 256 typically. 
[0061] Three head fitting holes 256 are used as the compact smaller than the case where 
penetrate the second head susceptor 252 in the vertical direction, and are alternately formed as 
shown in drawing 8 , and the head fitting hole 256 whose dimension of Y shaft orientations of the 
second head susceptor 252 is three pieces is put in order and formed in Y shaft orientations in a 
straight line. The diameter by the side of the top face of each head fitting hole 256 is made equal 
to the diameter of the diffusion plate 162 of the special enlarged components adsorption head 
196 as shown in drawing 4 , and the upward support bearing surface 260 is formed, the diameter 
by the side of an inferior surface of tongue being used as a ** with a stage slightly smaller than 
it. Moreover, as shown in drawing 8 , opening is carried out to the head fitting hole 256 and the 
front face of the second head susceptor 252, and the notching 262 of sufficient width of face for 
the adsorption tubing 164 to pass is formed in the second head susceptor 252. 
[0062] In addition, the tray adsorption head 200 is sat by the support bearing surface 260 of the 
head fitting hole 256 in a flange 210, as shown in drawing 4 . Therefore, among three head fitting 
holes 256, the head fitting hole 256 by the side of the front end is used as the tray adsorption 
heads 200, and is caudad prepared from the head fitting hole 256 for other ****** adsorption 
head 196, and he is trying to locate the top face of a flange 208 in the same flat surface as the 
top face of the special enlarged components adsorption 196. Thereby, a holder 92 can hold and 
release the tray adsorption head 200 in the same rise-and-fall distance as the time of 
adsorption of the special enlarged components adsorption head 196. 

[0063] As shown in drawing 1 and drawing 8 R> 8, the prism 270 as two reflectors is fixed to said 
X-axis slide 50, and the image pick-up system is constituted with said CCD camera 88. These 
prism 270 is the locations corresponding to the ball thread 56 to which the X-axis slide 50 is 
exactly moved in Y shaft orientations of the lower part of the X-axis slide 50, and is formed 
between the cartridge type electronic-parts feeder 26 and printed circuit boards 20 and in the 
location of Hazama of the tray mold electronic-parts feeder 28 and a printed circuit board 20. 
[0064] The configuration of these prism 270 is the same. The casing 272 of prism 270 is being 
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fixed to the X-axis slide 50 as shown in drawing 1 . Prism 270 The reflector 274 in which it is 
made to incline about 45 degrees to the vertical plane containing the center line of the 
voluminousness article adsorption head 90 in just under the moving trucking of Y shaft 
orientations of the voluminousness article adsorption head 90, and the edge of a side far from 
the X-axis slide 50 is located caudad, It has the reflector 276 located in the location just under 
the moving trucking of Y shaft orientations of CCD camera 88 to a reflector 274 and a vertical 
plane at the symmetry. Half mirror processing is performed to the external surface of a reflector 
274, and while reflecting the great portion of light irradiated from the voluminousness article 
adsorption head 90 side, the light irradiated from the lower part is made to penetrate. 
[0065] Moreover, the shutter 280 is being fixed to the lateral surface opposite to the X-axis 
slide 50 side of casing 272. While the dimension of Y shaft orientations of a shutter 280 is the 
same as that of a reflector 274,276 and being made to project upwards from casing 272, a 
protrusion edge is bent at a level with the X-axis slide 50 side, and let it be the covered section 
282 which projects between a reflector 276 and CCD camera 88. Moreover, notching 284 is 
formed in the center section of Y shaft orientations of the covered section 282. Therefore, when 
the Y-axis slide 60 moves, CCD camera 88 moves in the covered section 282 top. When passing 
notching 284, the reflected light from a reflector 276 is obtained. The dimension of X shaft 
orientations of notching 284 It considers as sufficient magnitude to pass the image formation 
light reflected from a reflector 276, and let the dimension of Y shaft orientations of notching 284 
be the die length vt which imposed the exposure time t on the passing speed v of Y shaft 
orientations of CCD camera 88. 

[0066] As shown in drawing 10 , the image pick-up side constituted by the image sensor of CCD 
camera 88 is reversed with a lens, the reflected light from a reflector 276 carries out ON light to 
it, and the visual field range of CCD camera 88 is range shown as a continuous line. When CCD 
camera 88 moves to Y shaft orientations shown in drawing by the arrow head, the light from the 
location where visual field within the limits corresponds, respectively carries out ON light to an 
image pick-up side. In the migration direction of the visual field range, the reflected light from 
the edge of the downstream carries out ON light through notching 284, and an image sensor is 
exposed until CCD camera 88 will move to the location shown with an alternate long and short 
dash line from the location shown in drawing as a continuous line, if the edge of the upstream is 
taken for an example in the migration direction of an image pick-up side. Therefore, if the die 
length of Y shaft orientations of notching 284 is made into the die length which applied passing 
speed v to the exposure time t of CCD camera 88, only time amount required for an image pick- 
up is exposed, and the image sensor can picturize electronic parts 44. 

[0067] Moreover, the die length of Y shaft orientations of a reflector 274,276 In order that the 
reflected light from a reflector 276 is reversed and may carry out ON light to the image pick-up 
side of CCD camera 88, As a two-dot chain line shows, the die length to the location which the 
incidence of the light to the edge of the upstream ends in the migration direction of an image 
pick-up side from the location which the incidence of the light to the edge of the downstream 
starts in the migration direction of an image pick-up side as an alternate long and short dash line 
shows is the minimum need, and it is made a little longer than it The die length of Y shaft 
orientations of this reflector 274,276 is larger than the visual field range in this example, although 
it changes with the die length of Y shaft orientations of notching 284 and is sometimes narrower 
than the visual field range of CCD camera 88. 

[0068] Further, as shown in drawing 1 , it is attached in the X-axis slide 50 by the attachment 
member which a front light 290,292 does not illustrate at prism 270 the bottom and the bottom 
of a reflector 274, respectively. Much light emitting diodes 296 are fixed to a printed circuit 
board 294, and the front light 290 of the reflector 274 bottom changes, and is arranged 
horizontally. Moreover, much light emitting diodes 300 are fixed to the inner skin of the printed 
circuit board 298 to which inner skin and a peripheral face constitute a taper side, and the front 
light 292 of a reflector 274 top changes, when the components maintenance unit 80 is in the mid 
gear for Y-axis directions of prism 270, turns a major-diameter side up and is prepared in the 
location used as a components maintenance unit and this alignment. These front lights 290,292 
irradiate light from a lower part at electronic parts 44, and when acquiring the surface image of 
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electronic parts 44, they are used. 

[0069] This electronic-parts wearing equipment is controlled by the control unit 310 as a control 
means shown in drawing 9 . A control unit 310 makes a subject the computer which has the bus 
318 which connects CPU312, ROM314, RAM316, and them. The image input interface 322 is 
connected to a bus 318, and said CCD cameras 86 and 88 are connected. The servo interface 
324 is connected to a bus 318 again, and an encoder 132, the X-axis servo motor 58, the Y-axis 
servo motor 68, the rotation drive motor 106, and the motor 130 for rise and fall are connected. 
The digital input interface 326 is connected to a bus 318 again, and the contact pilot switch 134 
is connected, the digital output interface 328 connects with a bus 318 further — having — the 
substrate conveyor 22 and electromagnetism — the directional selecting valve 151,152,158 is 
connected. 

[0070] Next, actuation is explained. In equipping a printed circuit board 20 with electronic parts, 
the components maintenance unit 80 moves to the components supply location of the cartridge 
type electronic-parts feeder 26 or the tray mold electronic-parts feeder 28 by migration of the 
X-axis slide 50 and the Y-axis slide 60, and holds electronic parts 44. Here, it shall equip with 
the large electronic parts 44 with which the voluminousness article adsorption head 90 is held by 
the holder 92, and is supplied by the cartridge type electronic-parts feeder 26. 
[0071] The components maintenance unit 80 moves to up to the components supply location of 
the components supply cartridge 30 which supplies the predetermined electronic parts 44 
according to the data which specify the class of electronic parts 44 with which it should equip, 
after migration, after fixed distance acceleration is carried out as this lowering speed is shown in 
the graph of drawing 1 1 although dropped by the lifting device 82, it is supposed that it is 
uniformly high-speed, and after slowing down, just before the adsorption tubing 164 contacts 
electronic parts 44, it considers as a fixed low speed — having — the adsorption tubing 164 — 
electronic parts 44 — an impact — it is made to be contacted few A solenoid 1 14 is excited at 
the time of acceleration, York is adsorbed and the engagement member 1 10 is dropped in one, 
and even if downward acceleration is larger than gravitational acceleration, it is made not to be 
separated from the rise-and-fall slide 120 by inertia in the components maintenance unit 80. 
[0072] Moreover, a solenoid 114 is demagnetized in addition to the time of acceleration. When 
the adsorption tubing 164 contacts electronic parts 44, a solenoid 114 does not adsorb the 
engagement member 110. Therefore, the downward distance of the rise-and-fall slide 120 
Although it is made longer than the distance of Hazama of the adsorption tubing 164 before 
downward initiation, and electronic parts 44 and he is trying for the adsorption tubing 164 to be 
certainly contacted by electronic parts 44 After the adsorption tubing 164 contacts electronic 
parts 44, a solenoid 114 can separate from the engagement member 110, and only distance with 
the excessive rise-and-fall slide 120 can descend. Thus, a solenoid 114 estranges from the 
engagement member 1 10, and it is detected by the contact pilot switch 134 that the adsorption 
tubing 164 contacted electronic parts 44. 

[0073] Moreover, in order that a solenoid 114 may separate from the engagement member 110, 
only the weight of the components maintenance unit 80 is applied to electronic parts 44. Thus, 
the rise-and-fall slide 120 is made to support the components maintenance unit 80 from a lower 
part by the solenoid 114. If the engagement member 110 is adsorbed by excitation of a solenoid 
114 and it is made for the components maintenance unit 80 not to separate from the rise-and- 
fall slide 120 While replace with the rise-and-fall slide 120 at a solenoid 114, preparing supporter 
material, making the engagement member 110 support from a lower part, protruding a rod on 
supporter material and making it project to the upper part of the piece 1 1 2 of engagement A 
spring is arranged between the protrusion edge and piece 112 of engagement, the piece 112 of 
engagement is forced on supporter material, and the load added to electronic parts 44 as 
compared with the case where it is made for the engagement member 110 not to separate from 
the rise-and-fall slide 120 at the time of descent is small, and ends. 

[0074] In order to make it the components maintenance unit 80 not separate from the rise-and- 
fall slide 120 using a spring at the time of descent, it is required to set the set load F of a spring 
as the magnitude in which (1) type is materialized. 
(Alpha-g) m<=F (1) 
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However, maximum downward acceleration ^gravitational acceleration m of alpha:rise-and-fall 
slide 120: Mass of the components maintenance unit 80 [0075] And after the adsorption tubing 
164 of the voluminousness article maintenance head 90 contacts electronic parts 44, in order for 
the rise-and-fall slide 120 to descend further, it is required to overcome the set load F of a 
spring and to compress a spring, and the weight of the components maintenance unit 80 and the 
set load of a spring are added to electronic parts 44. If it releases and is made for the rise-and- 
fall slide 120 to separate from the components maintenance head 80 when the engagement 
member 1 10 is adsorbed by the solenoid 114 and the components adsorption head 90 contacts 
electronic parts 44 to it, only the weight mg of the components maintenance unit 80 will be 
applied to electronic parts 44, and a load will be small and will end. 

[0076] Moreover, in case the components maintenance unit 80 is dropped, a lowering speed is 
controlled as follows. Even if dispersion is in the location of the base of the components hold 
crevice formed in the dimension of electronic parts 44, and the carrier tape of the components 
supply cartridge 30, it is made for the distance to which the components maintenance unit 80 is 
dropped with a fixed low speed to be set to 0.3mm. Dispersion is in the dimension of electronic 
parts 44, or the location of the base of a components hold crevice, and if an actual distance of 
the lower limit side of the adsorption tubing 164 and the top face of electronic parts 44 is 
shorter than the case where these dispersion cannot be found If it excels from the case where 
the components maintenance head 80 contacts electronic parts 44 in the condition of not 
slowing down enough, and a big impact arises, and an actual distance does not have dispersion, 
the fall time in a fixed low speed becomes long, and components adsorption will take long 
duration. Therefore, speed control to which the fall time does not become long in an impact 
becoming large is performed. 

[0077] First, initial setting is performed so that the distance dropped with a fixed low speed at 
the time of adsorption initiation of electronic parts 44 just before the adsorption tubing 164 
contacts electronic parts 44 may be set to about 2mm. Acceleration distance and slowing down 
length are the distance L1 which presupposes that it is fixed and makes a lowering speed 
uniformly high-speed after acceleration. It adjusts and is made for fixed low speed downward 
distance to be set to 2mm. And drop the components maintenance unit 80, and from the rate 
change stage from moderation to a fixed low speed, the contact stage to the electronic parts 44 
of the adsorption tubing 164 detected by the contact pilot switch 134, and the detection value of 
the encoder 132 in each stage, as shown in drawing 1 1 Actual distance LR which descended with 
the fixed low speed It is computed and is this distance LR. Distance L1 to which a 0.3mm 
difference descends at fixed high speed It is added. By this, it is distance LR. When longer than 
0.3mm, it is distance L1. It becomes long and is distance LR. When shorter than 0.3mm, it is 
distance L1. By becoming short, the distance which descends with a fixed low speed just before 
the adsorption tubing 164 contacts electronic parts 44 is set to 0.3mm. 
[0078] Thus, distance L1 for setting downward distance in a fixed low speed to 0.3mm 
Amendment is performed every components supply cartridge 30. Under the present 
circumstances, when the height of the top face of electronic parts 44 changes with differences 
in the dimension of electronic parts 44, or the dimension of a components hold crevice, it is 
distance L1 at the time of initialization. It is set as the distance according to the height of the 
top face of electronic parts 44. The distance of the top face of electronic parts 44 and the lower 
limit side of the adsorption tubing 164 is known beforehand, and is distance L1. It can be set as 
the distance according to the height of electronic parts 44. 

[0079] And it matches with the class of components supply cartridge 30, and is distance L1. 
When RAM316 memorizes and electronic parts 44 are taken out from the same components 
supply cartridge 30 as a degree, it is distance L1. It is read from RAM316 and the components 
maintenance head 80 is made to carry out the fixed low speed descent of the 0.3mm just before 
the adsorption tubing 164 contacts electronic parts 44. It is detected by the contact pilot switch 
134 and the stage to which the adsorption tubing 164 contacts electronic parts 44 also at the 
time of drawing of the electronic parts 44 after the 2nd from the same components supply 
cartridge 30 is the actual distance LR. It is distance L1 so that it may be computed and the 
downward distance in a fixed low speed may be set to 0.3mm. It is amended, even if an error is in 
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the height of the base of the dimension error of electronic parts 44, or a components hold 
crevice by that cause — the adsorption tubing 164 — electronic parts 44 — an impact — it can 
be made to contact that it is few and quickly 

[0080] In addition, the lowering speed of a fixed low speed just before the components 
maintenance unit 80 contacts electronic parts 44 is decided with the magnitude of the impulse 
force at the time of the components maintenance unit 80 contacting electronic parts 44, and the 
weight of the components maintenance unit 80. 

[0081] Thus, after the adsorption tubing 164 is contacted to electronic parts 44, negative 
pressure is supplied to the path 146 for components, and the adsorption tubing 164 adsorbs 
electronic parts 44. The components maintenance unit 80 is raised by rise of the rise-and-fall 
slide 120 after adsorption. Then, although the components maintenance unit 80 is moved to a 
components stowed position along with the straight line which connects the components supply 
location of the components supply cartridge 30, and the components stowed position of a 
printed circuit board 20, it passes through the prism 270 top currently fixed to the location of 
Hazama of the components supply location of the X-axis slide 50, and a components stowed 
position in this case. 

[0082] Even if a components supply location and a components stowed position are located in 
the cartridge type electronic-parts feeder 28 and which location of a printed circuit board 20, in 
order for the components maintenance unit 80 to move to a components stowed position from a 
components supply location, the X-axis slide 50 top is moved to Y shaft orientations, and it 
surely passes along the part of Hazama of the cartridge type electronic-parts feeder 26 and a 
printed circuit board 20. Therefore, if prism 270 is fixed to the part located between the 
components supply location of the X-axis slide 50, and a components stowed position, the 
components maintenance unit 80 will surely pass through a prism 270 top. 
[0083] The light which it irradiates from an emitter 160 and forms the projection image of 
electronic parts 44 at this time is reflected upwards by the reflector 276, after being reflected by 
the reflector 274. When the components maintenance unit 80 passes through a prism 270 top, 
electronic parts 44 pass along a reflector 274 top, and picturize electronic parts 44 by the image 
formation light to which CCD camera 88 carries out ON light of the reflector 276 top to an image 
pick-up side through the notching 284 which passed and was formed in the covered section 282 
of a shutter 280. 

[0084] CCD camera 88 is formed in an arm 100 with the components maintenance unit 80, will 
follow the image formation light reflected by the reflector 276 when electronic parts 44 and CCD 
camera 88 pass through a prism 270 top, in order to move in one with the electronic parts 44 
held at the components maintenance unit 80 at CCD camera 88, and can picturize CCD camera 
88 in the same condition as standing electronic parts 44 still. The die length of Y shaft 
orientations of the notching 284 of a shutter 280 is made into the die length which applied 
passing speed to the exposure time of CCD camera 88 as mentioned above, and an image sensor 
is fully exposed by image formation light, and picturizes electronic parts 44. 
[0085] The data of the picturized image are compared with the image data of the normal which 
does not have a maintenance position error in a computer 320, and the center position errors 
delta X and delta Y and rotation position error deltatheta are computed. Moreover, by the time 
horizontal position error deltaX' of a printed circuit board 20 and delta Y are computed by 
picturizing beforehand the reference mark prepared in the printed circuit board 20 with CCD 
camera 86 and it moves to a components stowed position, while the migration length of 
electronic parts will be corrected based on these errors, electronic parts 44 are rotated by the 
slewing gear 84, rotation position error deltatheta is corrected, and the components stowed 
position of a printed circuit board 20 is equipped with electronic parts 44 with the posture of 
normal. 

[0086] After the components maintenance unit 80 is moved to up to the components stowed 
position of a printed circuit board 20, it is dropped by the lifting device 82 and equips a printed 
circuit board 20 with electronic parts 44. Like the case where a lowering speed takes out 
electronic parts 44 from the components supply cartridge 30, at this time, as shown in drawing 
11 R> 1 , after acceleration, it is supposed that it is uniformly high-speed, and after slowing down, 
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just before electronic parts 44 contact a printed circuit board 20, it considers as a fixed low 
speed. Moreover, after the solenoid 114 was excited at the time of acceleration, and it adsorbed 
the engagement member 110, it is demagnetized in addition to the time of acceleration while 
dropping the components maintenance unit 80 in one with the rise— and^fall slide 1 20. even if 
downward acceleration was larger than gravitational acceleration, and electronic parts 44 are laid 
on a printed circuit board 20, it is permitted that the rise-and-fall slide 120 descends too much 
like the time of adsorption of electronic parts 44. 

[0087] Also when equipping a printed circuit board 20 with electronic parts 44, a lowering speed 
is controlled so that the distance which descends with a fixed low speed like the case where the 
components maintenance unit 80 holds electronic parts 44 just before electronic parts 44 
contact a printed circuit board 20 is set to 0.3mm. It is distance L1 so that initial setting may be 
performed at the time of wearing initiation and the downward distance in a fixed low speed may 
be set to 2mm. It is distance L1 so that the downward distance in a fixed low speed may be set 
to 0.3mm, after being set up and equipping a printed circuit board 20 with electronic parts 44. It 
is amended, thus — even if irregularity is in a printed circuit board 20 according to a 
manufacture error or distorted generating after manufacture by controlling a lowering speed, 
without it lengthens the fall time — and an impact — a printed circuit board 20 can be equipped 
with electronic parts 44 few. 

[0088] In addition, although the components maintenance unit 80 is dropped to a printed circuit 
board 20 from rise end position at the time of wearing to the printed circuit board 20 of 
electronic parts 44, the distance of electronic parts 44 and a printed circuit board 20 changes 
with dimensions of electronic parts 44. Since it understands, the class of electronic parts 44 with 
which it should equip, and a dimension are distance L1 at the time of initialization. It is set as a 
value which is different so that the downward distance in a fixed low speed just before 
contacting a printed circuit board 20 may be set to 2mm every electronic parts 44, respectively. 
[0089] Distance L1 It matches with the class of electronic parts 44, and the electronic-parts 
stowed position of a printed circuit board 20, and RAMI 36 memorizes. And when equipping the 
same components stowed position of the printed circuit board 20 of the same class with the 
electronic parts 44 of the same class as a degree, it is read from RAMI 36, and it is made for 
electronic parts 44 to descend with a fixed low speed just before 0.3mm in contact with a 
printed circuit board 20. Distance L1 It is amended whenever a printed circuit board 20 is 
equipped with electronic parts 44. 

[0090] Moreover, when a wearing program is changed, or when [ even if the class of electronic 
parts 44 with which it is equipped, the class of printed circuit board 20, and the components 
stowed position were the same, ] it is exchanged in the components supply cartridge 30 or the 
components tray 34, it is distance L1. It is initialized, and it is amended after making it the 
distance from which a rate just before electronic parts 44 contact a printed circuit board 20 
becomes fixed set to 2mm. 

[0091] Thus, also when equipping a printed circuit board 20 with electronic parts 44, if the rise- 
and-fall slide 120 is supporting the components maintenance unit 80 from the lower part through 
a solenoid 114, and electronic parts 44 are laid on a printed circuit board 20 since it is dropped 
with a fixed low speed in a culmination, and a solenoid 114 estranges from the engagement 
member 110, electronic parts 44 will be pushed against a printed circuit board 20 by the proper 
pressing force decided by weight of the components maintenance unit 80. the time of the 
components maintenance unit 80 separating from a printed circuit board 20, after electronic 
parts 44 are laid on a printed circuit board 20 — electromagnetism — while a directional 
selecting valve 152 is switched and supply of negative pressure to the path 146 for components 
is cut off, short-time supply of the positive pressure is carried out, maintenance of the 
electronic parts 44 by the voluminousness article adsorption nozzle 90 is released, and the path 
146 for components is made open for free passage by atmospheric air after release 
[0092] Next, exchange of a components adsorption head is explained. The class of electronic 
parts 44 with which a printed circuit board 20 is equipped changes, or when it is necessary for a 
components adsorption head to exchange a components adsorption head for the reasons of 
damage arising, the components maintenance unit 80 makes head susceptor support first the 
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components adsorption head which the current holder 92 holds. Here, since the holder 92 holds 
the large voluminousness article adsorption head 90 for electronic-parts 44, it is moved to the 
first head susceptor 250 by the components maintenance unit 80. At this time, the components 
maintenance unit 80 is moved to rise end position. Although the components maintenance unit 
80 does not interfere in the X-axis slide 50 in this rise end position, the adsorption tubing 164 of 
the voluminousness article adsorption head 90 is the first head susceptor 250 and height in 
which it interferes, and after the adsorption tubing 164 is made to advance into the components 
maintenance unit 80 through the notching 262 of the vacant head fitting hole 254 in the head 
fitting hole 254, it is dropped to it until the diffusion plate 162 sits down to the support bearing 
surface 260. After descent, it is released by atmospheric air at the path 148 for heads, and 
maintenance of the voluminousness article adsorption head 90 by the holder 92 is canceled. 
[0093] Subsequently, a holder 92 is raised and it is moved to up to the components adsorption 
head held next. Here, suppose that the small components adsorption head 1 94 supported by the 
first head susceptor 250 is held. It is dropped, and while the adsorption side 144 is stuck to the 
lock out side 186 of the small components adsorption head 194, negative pressure is supplied to 
the path 148 for heads, and a holder 90 adsorbs the small components adsorption head 194, 
after being moved to up to the small components adsorption head 194. After being raised slightly 
and lifting the diffusion plate 162 of the small components adsorption head 194 from the support 
bearing surface 260, a holder 90 is moved to X shaft orientations, and the adsorption tubing 164 
is made to slip out of the head fitting 254 through notching 262 after adsorption to it. And it 
moves to the cartridge type electronic-parts feeder 26, the small electronic parts 44 are taken 
out, and a printed circuit board 20 is equipped. 

[0094] Thus, if a holder 92 is made to carry out adsorption maintenance of the tray discharge 
head 200 with negative pressure so that it may reach components adsorption head 90,194,196 
and may mention later Even if the components adsorption head 90,194,196 and the tray 
discharge head 200 may collide with a certain obstruction while the components maintenance 
unit 80 moves Relative displacement horizontal between a holder 92 and a head 90,194,196,200 
arises, migration of a holder 90 is permitted, a load with the second migration equipment 
impossible for is not added for a start to which the components maintenance unit 80 is moved, 
and damage is avoided. 

[0095] In addition, when exchanging the components adsorption head supported by the second 
head susceptor 250,252 for a start by damage on a components adsorption head, modification of 
the class of electronic parts with which it equips, etc., an operator may exchange, and 
automatic-exchange equipment may be formed and may be exchanged automatically. 
[0096] If the electronic parts 44 in the components tray 34 are lost when taking out and 
equipping with electronic parts 44 from the tray mold electronic-parts feeder 28, it is exchanged 
for the tray adsorption head 200 in a components adsorption head, and the components tray 34 
will be conveyed by electronic-parts wearing equipment 46, and it will be discharged. Electronic- 
parts wearing equipment 46 serves as the tray exhaust, and it is not necessary to prepare the 
tray exhaust of dedication. 

[0097] The components maintenance unit 80 moves to the first head susceptor 250 or the 
second head susceptor 252, and makes the components adsorption head which the holder 92 
holds support first at the time of components tray discharge. Subsequently, it is moved to up to 
the tray adsorption head 200 supported by the second head susceptor 252, and adsorption 
maintenance is carried out As shown in drawing 5 , adsorbent 140 is contacted in the disk 
section 222 of the tray adsorption head 200, negative pressure is supplied to the path 148 for 
heads, and it adsorbs. Moreover, the air duct 238 prepared in the tray adsorption head 200 in 
this condition is made open for free passage by the path 146 for components. 
[0098] And after the tray adsorption head 200 is moved to up to the maintenance location where 
the components tray 34 was beforehand defined by migration of the X-axis slide 50 and the Y- 
axis slide 60, it is dropped and a flange 210 is contacted on the components tray 34 to it. While a 
flange 210 contacts the part which demarcates the components hold crevice 36, sponge 242 
blockades the through hole 37 formed in the components hold crevice 36. When it is beforehand 
set up in consideration of maintenance balance etc. whether the tray adsorption head 200 holds 
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which part of the components tray 34 and a through hole 37 is in the maintenance location, he is 
trying to be blockaded with sponge 242. 

[0099] this condition — electromagnetism — a directional selecting valve 151,152 is switched 
and the compressed air is supplied to the path 146 for components. Although this compressed 
air is spouted to the space of Hazama of a projected part 224 and a body 206 through an 
exhaust nozzle 240, since this spray velocity is large, negative pressure arises on the outskirts 
of an outlet of an exhaust nozzle 240. The top opening circumference of the narrow path 234 of 
Hazama of a projected part 224 and a body 206 in a circle becomes negative pressure, from this 
path 234 in a circle, the air in the space by the side of the components tray 34 is sucked out by 
negative pressure, the pressure in that space serves as negative pressure, and the components 
tray 34 adsorbs. Since the through hole 37 formed in the electronic-parts hold crevice 36 is 
closed by sponge 242, air does not enter between the components tray 34 and the tray 
adsorption head 200, and the components tray 34 is adsorbed with negative pressure. Moreover, 
the inner skin of a body 206 and the peripheral face of the protrusion edge 228 are made into 
the partial conical surface 214,218,228,232, and do not bar the flow of air, lead it to the path 234 
in a circle, and are led to a through hole 212 side. 

[0100] It is moved to the shooter upper part which it adjoined the tray mold electronic-parts 
feeder 28, and was prepared after the tray adsorption head 200 adsorbed the components tray 
34 and which is not illustrated, the components tray 34 is abandoned, and the components tray 
34 is discharged with a shooter. 

[0101] Thus, although the components tray 34 is adsorbed with negative pressure, it enables it 
to be obtained by supplying positive pressure to the path 146 for components which supplies 
negative pressure, and negative pressure does not need to prepare the air duct of dedication for 
positive pressure supply, in case a components adsorption head adsorbs electronic parts 44, and, 
as for the tray adsorption head 200, can supply positive pressure easily. Moreover, in order to 
also already have formed the source 153 of positive pressure that positive pressure should be 
supplied in order to release maintenance of the electronic parts 44 with the adsorption tubing 
164, and to use this source 153 of positive pressure, supply of positive pressure is easy and 
equipment cost does not become high. 

[0102] In addition, as well as the case where electronic parts 44 are taken out from the 
components supply cartridge 30 when picking out electronic parts 44 from the components tray 
34 of the tray mold electronic-parts feeder 28, control of a lowering speed is performed. In this 
case, in consideration of distortion of the components supply tray 34, it is the downward 
distance L1 in fixed high speed so that the downward distance in a fixed low speed may be set 
to 4mm in initial setting. It is set up. Moreover, the downward distance in a fixed low speed just 
before the adsorption tubing 164 contacts electronic parts 44 at the time of the usual 
electronic-parts drawing is set as 0.5mm. 

[0103] And it is the downward distance L1 in fixed high speed so that the downward distance in 
a fixed low speed may be set to 0.5mm, after ejection of electronic parts 44 is performed by 
4mm. It is amended, while picking out electronic parts 44 from the same components tray 34 
hereafter, it is based on an actual downward distance in a fixed low speed, and it is distance L1 
serially. It is amended. And the electronic parts 44 in the components tray 34 are lost, when it is 
discharged and electronic parts 44 are picked out from the following components supply tray 34, 
the downward distance of the components maintenance unit 80 increases by the thickness which 
is one sheet of the components tray 34, and it is distance LI. It is initialized so that the 
downward distance in a fixed low speed may be set to 4mm. 

[0104] Moreover, although electronic parts 44 are illuminated as mentioned above when an 
emitter 160 emits light when picturizing the projection image of electronic parts 44 For example, 
it is that to which the point of the lead wire with which you were made for electronic parts to 
begun to be prolonged from the side face of a body is bent by the inner sense, and laps with a 
body in the direction of a center line of electronic parts. When it is required to acquire a surface 
image (image seen from the lower part in drawing 1 ), light is irradiated with a front light 290,292 
at electronic parts. The light which the light which a front light 290 irradiates penetrates a 
reflector 274, and irradiates electronic parts, and a front light 292 irradiates irradiates electronic 
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parts directly. Anyway, the reflected light from electronic parts is reflected by the reflector 
274,276, and the surface image of electronic parts is picturized by CCD camera 88. 
[0105] As mentioned above, although the reflector was constituted by prism 270 in the example 
described minutely, it is good also as a mirror 350 prepared at a level with the X-axis slide 50 as 
shown in drawing 12 . In this case, since a mirror 350 reflects only up the light which forms the 
projection image of electronic parts 44, every time it provides the CCD camera in the vertical 
direction as in the above-mentioned example, the reflected light cannot carry out ON light and 
cannot picturize it. Therefore, including the axial center of the components maintenance unit 80, 
it inclines, two sets of CCD cameras 352 are symmetrically, prepared to a vertical plane parallel 
to Y shaft orientations, and the solid image of electronic parts 44 is acquired. In addition, it is 
desirable to use a mirror 350 as a half mirror, when using a front light, and to prepare a front 
light behind the half mirror. 

[0106] Furthermore, when considering as the mirror which forms a reflector at a level with the 
X-axis slide 50, it is good also as a special mirror 360 as shown in drawing 13 and drawing 14 . It 
is reflected in the direction which inclined to the vertical plane where the light which forms the 
projection image of electronic parts 44 contains the center line of electronic parts 44 by this 
inclination by establishing many inclination mirror planes 362 which inclined gently to the 
horizontal plane, and the en face view of electronic parts 44 can be obtained by forming CCD 
camera 364 in the direction of this reflection, and parallel so that a mirror 360 may be expanded 
t° drawing 14 and may be shown. 

[0107] Moreover, although the components maintenance unit 80 is moved to the location of the 
arbitration within a horizontal plane by the combination of straight-line migration of X shaft 
orientations, and straight-line migration of Y shaft orientations in each above-mentioned 
example, you may make it make it move to the location of the arbitration within a horizontal 
plane with the combination of rotation and straight-line migration. 

[0108] For example, as shown in drawing 15 , the rotation arm 370 as the first migration member 
is formed in the circumference of the axial center of the perpendicular shaft 372 rotatable. While 
forming the slide 374 as the second migration member moved to the longitudinal direction of the 
rotation arm 370 by the migration equipment which is not illustrated on the rotation arm 370 The 
components maintenance unit 376 and CCD camera 378 are formed on slide 374, and it is made 
to move to the location of the arbitration within a horizontal plane by rotation of the rotation arm 
370, and straight-line migration of slide 374. 

[0109] The rotation arm 370 shall be the die length covering the electronic-parts feeder 380 and 
a printed circuit board 20, and shall have the die length to which the electronic-parts feeder 380 
and a printed circuit board 20 are located in the rotation within the limits. Moreover, prism 382 is 
formed between the electronic-parts feeder 380 of the rotation arm 370, and the printed circuit 
board 20. 

[0110] At the time of electronic-parts wearing, after the components maintenance unit 376 is 
moved to each part article supply location of the electronic-parts feeder 380 by rotation of the 
rotation arm 370, and migration of slide 374 and adsorbs electronic parts by them, it is moved to 
each part article stowed position of a printed circuit board 20, and equips with electronic parts. 
At this time, the components maintenance unit 376 passes along the prism 382 top surely 
formed in the rotation arm 370, and CCD camera 378 picturizes electronic parts the same with 
standing it still. 

[0111] In addition, although it is made to be supplied by electronic parts in each above- 
mentioned example by both the cartridge type electronic-parts feeder 26 and the tray mold 
electronic-parts feeder 28 and two prism 270 was formed, electronic parts may be supplied only 
by either of the electronic-parts feeders 26 and 28, and one prism 270 may be formed. 
[0112] Furthermore, although the tray maintenance head should be adsorbed in the above- 
mentioned example with the negative pressure for which the components tray 34 is generated by 
jet of the compressed air, it is good also as what adsorbs the components tray 34 with the 
negative pressure to which the tray adsorption head 200 was supplied from the source of 
negative pressure like the voluminousness article adsorption head 90. furthermore, it is based on 
the member of the shape of adsorption by magnetic magnetism, grasping by the chuck, and a 
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skewer — thrusting — etc. — it is good also as what is held. 

[0113] Furthermore, although changing the distance which fixes an acceleration pattern and a 
moderation pattern and moves at fixed high speed was performed in order to make regularity 
distance of fixed low speed migration just before holding or equipping with electronic parts 44 in 
the above-mentioned example, the distance of fixed low speed migration can be carried out to 
regularity by modification of acceleration and a moderation pattern. It is effective when 
downward end position changes a lot like [ in the case of supplying electronic parts on a 
components tray especially ]. For example, it is because acceleration distance can be lengthened 
and can be quickly dropped, when downward distance changes downward end position in the 
direction which becomes long. 

[0114] Moreover, although a solenoid 114 is excited at the time of downward acceleration of the 
rise-and-fall slide 120, and draws the voluminousness article adsorption head 90 to the rise- 
and-fall slide 120 in the above-mentioned example, it is demagnetized in addition to the time of 
downward acceleration and the spasm force is canceled Even if it is at the acceleration time, if 
drawing by excitation is not indispensable when downward acceleration is smaller than 
gravitational acceleration, and it excites while the time of downward acceleration is larger than 
gravitational acceleration at least, the components maintenance unit 80 can be dropped in one 
with the rise-and-fall slide 120. Moreover, what is necessary is to demagnetize a solenoid 114, 
when the voluminousness article adsorption head 90 contacts electronic parts 44 at least, and 
when electronic parts 44 contact a printed circuit board 20, and just to try to be separated from 
the voluminousness article adsorption head 90 in the rise-and-fall slide 120. A components 
maintenance head spasm means makes the spasm force which draws a components maintenance 
head to a rise-and-fall member while [ member / rise-and-fall ] downward acceleration is larger 
than gravitational acceleration at least act, and is other Hazama's thing, then good thing which 
cancel the spasm force to one time at least. 

[0115] Furthermore, a components maintenance head spasm means can adopt various means, 
such as making the spasm force act not only with the solenoid 114 but with negative pressure 
etc. 

[0116] Moreover, although fitting of the voluminousness article adsorption head 90,194,196 
should be carried out to the head fitting hole 254,256 and the first and second head susceptor 
250,252 should be supported in the above-mentioned example, it can support in various modes, 
such as, preparing the claw part material which can be opened and closed to head susceptor for 
example, and making a components adsorption head grasp etc. 

[0117] Furthermore, although head susceptor was prepared horizontally, a perpendicular etc. may 
be prepared in other postures, and the substrate conveyor 22 top is prepared movable, and you 
may make it make it move to the supply location which supplies a head on the substrate 
conveyor 22, and the evacuation location evacuated from on the substrate conveyor 22. 
[0118] Moreover, although the components adsorption head 90,194,196 which is a components 
maintenance head is held removable at a holder 92 and it is attached in the Y-axis slide 60 
which is the second migration member in the above-mentioned example, a components 
maintenance head is good for the second migration member also as what is held directly and 
removable. 

[01 19] Furthermore, although the cartridge type electronic-parts feeder 26 was formed in 
location immobilization in the above-mentioned example, it is made to move to the both 
directions of X shaft orientations, Y shaft orientations or the X-axis, and a Y-axis, and you may 
make it supply electronic parts 44. 

[0120] Furthermore, although one components maintenance head was prepared in the second 
migration member in each above-mentioned example, more than one are prepared and it is good 
also as a multi-head. Also in this case, it can picturize like the case of one components then 
maintenance head, such as a CCD camera which shall reflect the light which forms the image of 
all the electronic parts held by the multi-head in the reflector, for example, and can picturize the 
image of the electronic parts of all above for image pick-up equipment at once, and a line sensor 
which can read at once the image of all the electronic parts located in a line in the first migration 
direction. 
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[0121] This invention can be carried out further again by the mode which combined the various 
modes described above. In addition, this invention can be carried out in the mode which 
performed various deformation and amelioration based on this contractors knowledge, without 
deviating from a claim. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation (part cross section) showing the components maintenance 
unit and image pick-up system of electronic-parts wearing equipment which are an example 
common to invention of claims 1 and 2. 

[Drawing 2] It is the front view (part cross section) showing the above-mentioned components 
maintenance unit with a lifting device and a slewing gear. 

[Drawing 3] It is the transverse-plane sectional view showing the components adsorption head 
and holder of the above-mentioned components maintenance unit. 

[Drawing 4] It is the front view (part cross section) showing the second head susceptor which 
supports the above-mentioned components adsorption head. 

[Drawing 5] It is the transverse-plane sectional view showing a tray adsorption head. 
[Drawing 6] It is the front view showing the above-mentioned electronic-parts wearing 
equipment. 

[Drawing 7] It is the side elevation showing the above-mentioned electronic-parts wearing 
equipment. 

[Drawing 8] It is the top view showing the above-mentioned electronic-parts wearing equipment 
[Drawing 9] It is the block diagram of the control device which controls the above-mentioned 
electronic-parts wearing equipment 

[Drawing 10] It is drawing explaining a setup of the die length of notching of the shutter which 
constitutes the image pick-up system of the above-mentioned electronic-parts wearing 
equipment, and Y shaft orientations of the reflector of prism. 

[Drawing 1 1] It is drawing explaining control of the lowering speed of the components 
maintenance unit at the time of electronic-parts wearing by the above-mentioned electronic- 
parts wearing equipment 

[Drawing 12] It is drawing showing the components maintenance unit and image pick-up system 
of electronic-parts wearing equipment which are another example of invention common to claims 
1 and 2. 

[Drawing 13] It is drawing showing the components maintenance unit and image pick-up system 
of electronic-parts wearing equipment which are still more nearly another example of invention 
common to claims 1 and 2. 

[Drawing 14] It is drawing expanding and showing deflection NERUMIRA which constitutes the 
image pick-up system shown in drawing 13 . 

[Drawing 15] It is drawing showing roughly the electronic-parts wearing equipment which is still 

more nearly another example of invention common to claims 1 and 2. 

[Description of Notations] 

20 Printed Circuit Board 

26 Cartridge Type Electronic-Parts Feeder 

28 Tray Mold Electronic-Parts Feeder 

44 Electronic Parts 

46 Electronic-Parts Wearing Equipment 
50 X-axis Slide 
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54 Nut 

56 Ball Thread 

58 X-axis Servo Motor 

60 Y-axis Slide 

64 Ball Thread 

66 Nut 

68 Y-axis Servo Motor 

80 Components Maintenance Unit 

88 CCD Camera 

90 Components Adsorption Head 

92 Holder 

270 Prism 

310 Control Unit 

350 Mirror 

352 CCD Camera 

360 Mirror 

364 CCD Camera 

370 Rotation Arm 

374 Slide 

376 Components Maintenance Unit 
378 CCD Camera 
380 Electronic-Parts Feeder 
382 Prism 



[Translation done.] 
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(54) iftmazm m^&miemi. 



(57) [4*fFM*<BfeB] 

[ it*^ i ] Wrf sua s: * ^a D n m&mw. t ma 



B D p««p^ ^ K*gBp D p^tee^ibgi5p D p^*ftB-^ii) * 
t^iE^-^»)gB#<oflfrfEa5p D p^^@ t m&m%tt&tt 

SB. 

[00 0 1] 



»a<&*«>im*i::h-*-$ trof 

[0 0 0 2] 

po> a****?, y-K*«:tfU *>£ toft* 34:^8 
»«T?*>6. 87-MUMHtglctt. «"HntAtrflM«i- 

***** ic»rr 5 ggas *> 6 . 
t o o o 3 1 r©aro«-¥-aBAiSi*£gi*. — «ic 

(a) «?ttA«:iltlCT«ffiAttJfti£g&tt?ttA*SiS 

* iwneftft tfe&gig t ntrise*^*tt 

m-^mmt, (b) »-»»»«-±»cKitp>ixfcjB 
^ro^-^ftgw^a5 0 D p»^et^ 
#**«£g&«>3- itigg t a^ats^ m t sRT**n»ib 

;fr|p)(£^tt£*.5fflzJIBtb3$gi: *4rf-6ft=*lt»i 
i, (c) *r»«iffl«±»cK:»te>*t, ®-?-gi5p D p&«ts 

A«»^ y Kt, (d) SS-!iE»>=glg:fc £0=3?- 
HWKgtrtKPU MMHM*^? K«rtlSA0tlM«ft>b 
a5 B n a agglFfJrg--^K)^ii:2>»J«l*©t Sr&if <fc *> f£»fi£ 

[0004] m+to&mm&miz&^xttmm*/ 
c itci 9 » m^.f£u&»w^y wets vF-asAcofli 

* £ t ft X # 5 w T-fc S„ 
[00 0 5] 4$BI)¥4 - 1 0 7 9 8 8 -§-^^(CfE«c<om 

*ttA£*a6Bl«:0— r.^m^p D pi^^ 
g IC*3 ^ T It , •> 7 -f - ^ t => T t 

^(pi-efoiYtt^fSii^ib-r^Yx— ^h:, 7*y > h 
^teroasisi*ipj (Ytt*-|pii-g^/j:*i6]) twixi* 

*rpl(c^Kii-.5X7 i — ^/u*SKttt>*i. X-r-7*/Hcg|5 

g«cJ:o-CX(4^[pllc^i(j$*ejJx5«fc5lc/ < coT^ 

[0 0 0 6] 3Sfi,f!M5— .y KttpMitW»ttB~8Hto*-fr 
p°p mm (4 g— gi» IcftSEEK-C^tb $*P)ti6roffc 

^«ss, 5 ?-iim^-gr.p D o<7?^«t),sssT73— ^ib 



(2) f28 24 3 7 8t 



* * 7 u- fc* # ^ 9 lifffl A##^ -x K i * 

CXf- 7n>\zVltt e>;ft,T <^T«*-tt A t — fleAdlzMfa 

7lco^T< ££ t t/iD. fl'M^ 9l4m^95 
p°p fcftJtttftl & |q«Rlc«gi- 6 £ t ft ft 
[0 0 0 7] £©£?lcig&<afc»lcm^a5p D pW&»£ 

10 m^-S15p D p<o^il)S8ST^^fii:g3-are>tv-5fc>b, 5 7- 
J ?»7 1 nr*^7Sr{ig@3t»c^:it^t&-g-oj;5lc 

I- $ ? — *r ^'*^7 **»»t e.nfc^fig'-^K) $ 
it$&mftt£< s «^pUfpSrtRgt*^e>SI5Stt«&<a:g 
*^a5«S J |S*ttg'-*M8i«r-^ib 3 w t , 
«*»ft*r^y > H»KlcjE*«)»»T?fflaic:S*3»-*-* 

[0 0 0 8] i|tSi^4- 3 2 2 9 2 3 -5§-<&$R<7)ti& 

20 gl5p D p^«c^y KKKlt* 1 1 tic, gBfn^ttgA^SB 

asiiPttg^ro^si^* fc s ^-mwk^n^u^ 

$ *T t 1 y 9 T-^W-r * £ k ftim. 3ixTV > 5, 
[0 0 0 9] ? 7-/45**pl3lcfwJ; ptdEK^^SO 
*»»4fB«c 3 ixT t >«5 N Sn a D p»*&Sg t ^«*f^*t i 
OPplToboT. WHFaVkft^v h'ft&W}-t-Z>&te3£<DT* 

^LT^IIt, aSp D o^— y K^g|5p 0 p^£i):gd»e>gCp t pg 
gttg^D^SSK^tbU-CLjeJ-fS 7-±Sril.5 
30 J: 5 ±IS#gfl¥4 - 1 0 7 9 8 8 -§-^lrf2 

«ctom^a5p D p^#Sgil^ltt^ ®^-pT5p D pro.^ib^Jl:*t) 

zztft^t&x'&zkiiuz. mmvs.mx-&®>£itz>z 

[0 0 10] 

4-1 0 7 9 8 8^l8tCfE«J(Dm^p15p D p3£«r^gJw*3 

-*^Sb3-arefc*<D^Eb^g/(is^Tfo"3, ^g=>^ 

40 hfti%<tezfflmfthot£. sea 

6^1^14, AtAfiW^s' K<*>£»»»B 

H*:|i</i5ti tic. 5 7-<nffit§ft*mzf£Zmm 
A=4f5. «fe*«ffiA<tT9fc»lcil, Sy-cospffi 
8t&1ftm&.<tti-tZkft&mX'tbZbkU^ 5 5-<o 
It»ftB»^s/ K^ib-t-SX-YiPEtrosmg* 

ftss< tm-z tft'Z-mx-tbZft, 7 -ico^ 

so X'rtf£<, Wm.^* hftft<t£Z><DXhZ> 0 t.tc, 57 



5 



(3) 
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6 



I^S*©t-fc5, -klEro^tfflc^, S»#Jgl:fc>J:t/ 
[001 1 ] 

ivmzMfe-tztzitxo^m &jt.mi<Dftw\*. -tie 
(b) wi-^mmm, (c) b,&««^s/k, (a) m 

* f- a w»B=ge t * ©bbsb 

fcHBUfc-i a*5i©% 
^{wlt, B*roBBa s #£-f-*>. W;ttf, IftWfi 

9, «BBB#£-8Bbffi#f::B£$*t. 

^r-r^flg^tfeSo KJtgB#£-fMKiB**{:iB£$ 

ft, BBttB*s£:=BBiBtt±lcRl*&*L*:9. EMg 
B#J:0«BBBroW;fr;J*»-»tt«J**lwHJfc**tfc 9 
-rsro-CfoS. BB->*-r-k;&S2fi<e>BB3£fi 

IttSBjPft-WMlSttfcBBSft. R#BBfcJ:!?R«- 
SixfcBBlfcJtelziJ: 9 S^g|5n D p^«^-t-5«^B-5^ 
IUHMWfteRI* fetu *?BAtrE£ftR-*-«RRR- 
B* J ff5— «*PfiB*tJcH?ESn6WC*>*. g»#J§2cD3§ 
Mir*sv>THs BB ^ A OEWgfijJS B—»»i pfltt 
KBB**v BBBB**»z:fMMMt±i::R»+ fetus. 

[0 0 12] 

tfWB] RM 1 ft>B9!i::fll6«?*AIMHtB£&<o 

Tt, a5p D p»i^f4fi*^^p D p^fiBI-S5fcJ?)^li^ 
i\ JB-»ft»#±«:»ailtl&«Bt*«»**ti**ffi 

^m-^(S]-^»L. B-BBBttrottABBBBfcB 

#*f^Wt«73F B !(c{4Bi-€>n15^^iiiii-5. M^M&fi 
p°p Wjj&ffiBri* pT>p D p=g*fiB~*nfa ft 6 T-^Kj * 

BB&BfcMMiKt*£eB&&-f"a6roT-fc!J, -tercV 
tfl±. «fo««^s' K*s»ft»»ttB*»e>»Bi«»ttB 
^•£.i"iSiSpi)^Kj$*ibtt4»^'lw'bS?fcp>/£ir'>. B 
»<0fc4&lc»BlfcB'M£EI1-5 w £ ft < , BB->*y A 

i= «t o rits snft*s <bBABftftBa>i&BA£*&B 



~, »-SKi^B*3«tT/m-^ibSBI-«toT^S,^Iig 

[0013] BB->x5 i ^tfMiB&Bo*.£ : firU ^ro 
BB»Ba s B-»tttt«-teflBS*t-C^$BG-fcWU B 
BKBIiB^assasiiiS-r* t UTVSB^pUfp 
*BB1-Srt tft*. LfcASoTs BBBB£ LT 

ffifoSri^Jh^B £ I^BIwBB-rs Ct*ST-#5*^7 
B. BT-BAiWBM LTWC fcBBT* $BB**tt« $ 
tit. 

[0 0 14] BB^^^Aasifi-fooBBgiB 
*i*VK»Bfi*#U E»BB#B-»S)Sl5*tl::B5£ 
£;ft,, BB$lfi* s m-^B8i5tt-±ic|8:»tP>ttTv>SB^- 
left, B-7-SBfn!6Siiiai-6t^. E*f8fittB^p 0 pro 
BJ&«7fc«:BB£B~KJIt-r5. :n)^ BBBB^ 
20 ffl n B nB#^:x K£#KBr£ftB#±KRttfeft, -* 
WlsBB-f* fc », BBSS £ A £ w+i^(iB« 
£fc><b1\ BBSSfittfcfc^tB^SPifii^JhU-C^S 

[00 15] Hi:, lBfo©BB36B*JJ:lJ<Klt» 

gw^-f s ttt>^^-s»jai«-ic@^$nT^.5^a-ic 

14, BB^fi«SW^B*»6 ©B»fiK3fc{c*-3v ^1? 
fflftSrBBi-*. BB£Eg£m^pflp D p£rt*B 
*^Bbi-2)fc*&, BBBBCWt?>f y# 
so B*»art^>!?B, m^pT5p D pro^»j^jt46ft<TtB 
BL»5«B*«ttB*ii5. 
[0 0 16] $^>(c*fc, BB-X* ^Ajjs 2 BwBBS 

R«BB**B-»»BWlcB«*ix» te^coBB^B/4 s 

l4^tb^--5m^SC D °p^B^L, B^«DBB3$BI1S«3$ 
■K J: 9 SW^^fc^Jgfig;3tliS^^T«T-a5p D p$rBB 
i-*. *«?fc*, SS-^»a5*flc@^Six5BB^B£ 

40 fUiis. 
[0 0 17] 

i©J:3lcB*Bl©BBCJ:ntf, « 
^•SCn D p ?ra5p D p»i^(i@A> e> BftBBliB'xB— »»BB 
#3J:i|!Br»BBfi»cj:oTSW«rBft««E«-C»«b 
$*€>rp1l-, *W^»j^JJ:«)SC£ft<, ffi&->XTM. 
iC£-?xm+B&%:Wt&-tZ>Z t*s-e#, L^t>, ^05 
fcfelc t, £ t £ B-^pfiforo^Bwfc ftCi^BftB— ^iJ 
95tt«cBB->^-7 l A(oSftBBi:SW$?Bi:K>^ft< t 

so ro^S)S8S+lcttfi$-a-.5fc«)<?3l¥ffl(75^86S5fi«¥A5^ 



(4) 



S2 8 2 4 3 7 8^- 



[0 0 18] &it, *fc->*^**R^«**1--5fc 

otSf^^ haWfe< T*tr £ i fcK $ 9 
[0 0 19] £«blc, Sft^^^^^ftSB^^Sr*- 10 

[0 0 2 0] *fr.. ifttft.^^A^ 1 fifo^ift^fl 
[0 0 2 1] ££>t£, »fft'>X7 t Aj5S2fi^»«S«*5 

j:tM«(D^ssBSr#i-a»£\ 2eco«^gg«r^ 

[0022] »*a2<oji!Sl:J:iiff, »**l(^58M 

K*sit(Rttav * 9 ^> anwtiB*s*jwa if as < ^ 

[0 0 2 3] 

[rn&m] sit. w*3si*3j:^»**2<ojgw«-#a 

[0 0 2 4] I6|:^PT 1 0 tt^<— ^-C*>^>, *<— * 
1 0±(dCi1SIS*^=>7^ 1 2A3ftfi£2h/C*5 9. 3 9 50 



A 1 2 ±tC@^CO@3E"& 1 4 tC»f^ffi 1 6 *#»f* £*t 
TV^, -<-^ 1 0_b^(l£/c. E8^i-J:5»^ 3£ 
LT(7)/y ^ hStS2 04rXtt*f^ (06*3 

[0 0 2 5] * 1 O^Tk^FfiirtJcfe^TXtt^iPli: 

«^ffljp°p»iteas«2 6*Dctt^ h i/^s?m^§f5 D D p*^g 
x«i#ftK3fc^TRB£ft*. 4-asp°p»*&^- hy ^ 

3 O^fiT 1 — t"^^m-iF§l5p 0 p^-fey h£ft£„ -r-tfv 
^■rf-SBipttu y ^-^^F^c^/SSftfc^ 

p°p^iiaa^^^m^asp D p^iR^^n, -tn^ffiajR 

31 9 B#l-:fcft£ffi^S5p p p<^p^^ b 

1 8 5 9 6 6*ictBtt©axf B -ew&^->y yytnw. 

[0 0 2 6] ^fc, V\s4mW*to&WGfeW.2a\^ 

m^-aip D p^asp D p i>K34 (B2#rr) ^ir^lt»*& 

1"5 0 «^p°pI^p d p hW34 icRtt&ftfc^afcoffl 

p D piR«nasn 3 6 (bs*m) \zim-ro$L&t$tix& 

aSp°pilX^[yiSl5 3 6(Ctt x fil:li«^fcfetc:ffai^3 
7dSR»te>ttTl/^o ^p p p h ^-f 3 4 II, EI7(c^i-J: 
5^±T^f^{-gH^^ix^^»^g(5p 0 p hu~fifc;g$i3 8 

>f «5^3§ 3 8 tt*^*uH« Uftu £ V Sift 

p p pW^f4g-±#$^r^tb^cOT^5^ % ^ n p pK^(4B 

^±*{c^mai^apiSp p pfM^-^ h^i^p^^ 

[0027] ^cntctb. mi-n^m^u^'otc^ 
h wjR*a3 si*. &^p°ph wifc&$i3 8^gr JD p p 

hKIiW B °a^812 8lt Sfah^'f 3 4^1 
^p p p^»^U^h>oTt>aip p p h u^HX^S3 8liM 

m£tiziz^n,xu&m£fcm>&>& b ^ 3 401 ft 

#ToT#5r ir&Bkl^T, ^¥2-5 7 7 1 9^ 
•T5 0 #*5s §ISa p p FMISM3 811. @8(:r^SiS 
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[0 0 2 8] M ^i^fiVHlSA{KlffieS2 

6 io h U'-f ^®^n D p«i^^g 2 8 [Z X *) ft® £ tl 

4 4 (B1#BB) ^-xlOlCRltf) 

tt^m^95a a nS«^g4 eiaot/y v hStg2 oir 

mmZtlZo ^-X10J:OSK3y^72 2OTtt* 

t LTOXtt*9-f K5 0*s ^>T K^o 5 2(C;fcl^ 10 

[00 2 9] X$Ax 7 >f K50H HI 8 iZ^k-TX 0 \Z^ 

h y y^SlWp^gf2 6^e>*tR=^T 
2 2%m*-T h l/^fSi : f-ap B o«^i2 8 KfrfcSS 
£&*U 2iOt7h54 (H 1 1 fiO^Stt 
T^5) #*h,«fr#— /U;taC5 6 Icm&ZtL, *ti,tb 
/U;feC5 6***L-ffnx*t-»— ^ 5 8lc£o 

4, /^C 5 6*3j:T/X*W— * 5 8^S— 20 

f£»3£H£«/£u xm*?-( K5 0 tmcm-®w$i 

[0 0 3 0] Xf477^K5 0±C<t mz.&m&ttk 

ttOT6 2l:it i7(^ti: 5 [c, Y(ft^ifij^jit55 

K6 0tftyh6 6 (@l$i) fc*3^"C«^$*VC:fc 
19. /U*a£6 4^^8lc^-rYtti^— * 6 8 
(cj;9=¥ir7 0, 7 2*fr LTElteSiir&tLS i t£ J: 30 
!K Ytt*9-f K6 OK—nto** KU—/U7 4 1^1*) 
S*LTYW^^»»S*e,tt6. 4?-/Ha£6 4, 
5/ h 6 6*5j;tFY*l*— 6 8«^JRHaElbtta 
^MU, Ytt*9-f K6 0 ^*lw^-^S3^©^r*^ 

[00 3 1 ] Y$A*7-r K6 0^IB/iiI7 8l^*i, 
mi*3Xtf\g\2iC^-tX?\Z^ U&fttt*.— y h 8 0*5 
#»^IIB^o|lie^JtBt-Bi!)#ft6ix-6i: tfc(c x Aft 
ft»"yh8 0i#BSmBSI8 2, g&p p pfiM$ 
^--^ h 8 0ICJ: 9«J*£ftfcti^q 0 q4 4tf'L«t 40 
fr^lwElsS^SHteSSBS 4, 7*]J y hSt£2 Olc© 
It W:S^-^^Mt^CCD^y 7 8 6 ms 

&m) ^<tt>*a^a5p D p4 4^ftst6fsgi^ it© 

CCD^^78 8#Rlte>jh/tl^6 0 
[0 0 3 2] Sfi D p n(£^r^;, h 8 on. I^p p p4 4£ 
R*-r6*aPSi»^y Ki LTC0g!5p o pP^^^ K9 0 
^0>«|Ji&R#^i/ K9 0Srf#«p-r-5^^^9 2 dr 



5, **3. m^g|5p n p4 4(c*i/K ifck<Di><n&*> 

r> , n&*&m^ * k 9 0 # ^ ^a^asa 4 4 

Zt><DXhZ>tz?>, SkT. ttfiRfr'V y K 9 0 £*gf$p p p 

[0 0 3 3] 9 2 110 2 IC^-T <t 5 7*7 ^ 

W94*r#U ^y-^96^/7^^981:^ 
S*lT^6. ^y-^9 6fi, Yi^7^ K6 0Oiffi 
7 8«C^RSttfcT-^ 10 0 ic|pjewffi*»o*A*fpi(c 

o frb&m vitTmmztts< y*yy ^^^<otz^\z 

-*f^)^tl 0 2, 1 0 4*SRltfc^ HC»«8 4(75 
[HE^tt^—* 1 0 6 i^J: OEMES^fcixS^lr 1 0 8 
*£«^;b$*VC^So *tl\zXV xy^J ^**9 4 
II ^tl 0 2, 1 0 4, 1 0 Siocfctf*!/-^ 6$: 

»SA<EteS*e>ttx *^p p p^g^;y K9 Olc^ifc 
«P^tbfcmT-a5p D p4 4*5(Hlte$^:e>tl6o EHEIBKl*— 
* 1 0 6 t>1J— zf^e— *-C*>6 0 
[0 0 3 4] ft*5, m^asp p p4 4^rgte-reCCD7t7^ 
7 8 811 H 1 l^^-TJ: 5 r-^ 1 0 0 <7)^fcHig§lS 

tfcot, Ytt^lC^Mt5ffiB^aSp°aP^«^=^ hB 

0 i— a-f6ffi«^TfR)#fwRit?>ixTt^. 

[0 0 3 5] ^^r, xy^yJ ls$&9 4<D±$Z&{a*&m 
1 1 0^«»EJteBjffi^o«i^fpiirft*f» 

4irT^e>S«SttT^^ 0 yi/;>rKii4it # 

KMg@8 2<D^%Ut X^XOWfe^H Kl 2 0^I& 

ki i 4*5j:tm^pwi i o^r^u-r^^i 2 0 

[0 0 3 6] #^^7-f Kl 2 0H Ytt*7^ K6 0 
7 8 lc JiT^f^(c^ 9 f+ft e> *Lfczl?-/Ufe C 1 2 

ia c 1 2 2 y 1 2 4, 1 2 6, -</l^ hi 28 

Lt#^ffl^-^ 1 3 0(cJ;oTlH]«5^^:^tL5^(iri- 
Kl 20^^f>ti5i:H(:, 

yuy-r ki 1 4, 1 o*^ur*axD D Diis# 

K9 0dJ*»S-fr6>ix5 o K9 OH 

#»^7^T Kl 2 OlzXQTJjfrtbZlftZtiX^Ztz 
«), #l^^7^ Kl 2 0^T»"T5<t #tc(iig^LTT 

^„ #PI^-^13 0lit-^-^tt)5, 
^e-^ 1 3 0OEie»l3i^ = — ^1 3 2 let oT^tH 

Stt5 «fc 5(c:*or*5 9, ¥r^y^i Ki 2 o x 
fi^aSp n p5S^:x K9 0^*»E«l*s^* o 
[0037] yuy^Kii 4li3^f^stWc3- 

Kl 2 0lcft9ftltfett6ii tic, ±B^«^ttW 

1 1 O^itl 1 2 0T®«Ct6«-f^J;9tC$tLTV^ 
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Kl 2 OKBJfcSft*. yw-f K114^ 
»fq«#^!y K-C*5*ttfi«»^:y K9 0 SrJWMMt 
-e*>5#H**9>f Kl 2 0fc5l#tttt53l{*a«:fWB£ 

ft*; y ^-f Kl 1 4**3l»*t:fM&**B<MU:o 

[0038] yuy>T K 11 4<D3— ^tff^as 

#11 0 k»*ti^*im»L^mm\zitmtsti, 3- 

U if^ J: n Si l < ^ ^ r Jt (c ± «o , «#sp*ti 
1 O^y^-f Kl 1 4tcj»ttUTt>S^5^S:ttffli- 
134 (09#R8) *Mft*S*LT^ 

So 

[0 0 3 9] Sfrl5^/U^9 2(OX/7^V|49 4£>T* 

ttKtt, H3i:»tJ: 3«|fJK»*>y >-^l 3 6^B3t 
StLTV>-6„ >-^l 3 6lt^^7-r >I4 9 4 <t !9 

ffisft^sv^ *rOTffil"i*:/7>f >$49 4 0TC® 1 
3 8 J: 0*Bli3lo&A,-C^6. V 1 3 6 OflHHfc: 

O^TIl 4 2lt^y7>fytt9 4(DT«Sl 38^ 
— sPffirtt-ffiKS^btbT^!?, rtifjTfI13 8^ 
£VTmi 4 2as»*ffil 4 4l:MUt^6o 
[0 0 4 0] ^^7-fy«i94rtl:H, H2*3£lM8 3 
tr n (rfA^ifii(rjffitP'5ffn c pM®FS 1 4 fi^Jrt^. 

JEfltt&iiB^LX*)'^;/ KfflilSSl 4 8j&sWTWRtte> 
*VO^„ SBfiffliiBl 4 6 (DTitin&te, 0 3l^f«t 
5 ^^^9^>W9 4<DW^tra^i ^tbTTi^Ml 3 
8tcBBD$*&*u ^Kfflii8l4 8liyy^l3 6 

[0 0 4 1 ] gPAffiiilg 1 4 6 tt, El 2 tC^-T £ 5 (-> 

«*»*ti i o t-mmj£$titz*-* yt^i s 

«M»#15 1, 1 5 2£^LXAJEi^l 5 
3, jEEEMI 5 4*3«fct**«fclK— tol£3£ii£iir£*l 
6 0 ^KffliBl4 8ft, «*8Wll0i- 

*(c»riistufcn-^yii*i 5 6, ^tu^sfltsixfc 
E*teJ:t5B»^a+lclSl:it6*tfc*^ffi«j*#i 5 

si- j:or^/Egii 5 3 t±n.k\zR—mz : mm£Ttb 

[0 0 4 2] K9 OH, 0 3 P 

3§7fcftl 6 0 6 2 k&&fcft&k ITO 

55«fl 6 4 t&m-tZo ISftfr 1 6 OIlRS^^y 
> h£t£ 16 6 Ci£3&G0S£ft*V t-Kl6 8^»)ft 
tt£>;fx£:t>c£>X&>9 , 7"!i > KSSl 6 6COrtfflffl8<DS|S 

»iiffl»B»<oi»fii 7 2ic@*$4xTt^^ % 
i\ *j»tsi 7 2K*tLx«tt. «wj^itBistt-c^ 

5, 
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[0 0 4 3] 5lw£*ffil 7 2l££«£*bfc3§3te 

ftl6 0lt ^t^Ftg 172i ^Cl&lfctS 16 2 (D^CMd 
2SRS*ifc£ffl51 7 3te«^£;ft,XB££;fi£<h<>:'b 

i-, &»ts 16 2 jcjg^sixfcpiaHft^Daax wowi 

lR«$nx^-6a **3, »ft»l 6 0*JitK*»Kl 7 
2(2. ffiSfetSl 6 2fcB*S*tfc:|*flBT*ft«'U JBft 
^t-Kl68 ^Dflai 7 OOJSffifcORBtCli^Ba 

mi 7 5jWRtte>*u *#«i 7 2<Dnm9k»ktmm 

1 6 2 ODaffil 7 OS:IB^i-S^«i!W±DBfc^BBlcfl| 
io d^Ml 7 7i>mtthtiZ>£5\z£tix^Z. 

[0 0 4 4] S«rtei 7 2(Diffii:tt, tfrffi*:^-f 

Sl78h *«#3M*S 1 7 2 ^fi^ie^ Ll^JRK 

(Dwmi£&i8ok&ffl>i>mcmfe£tix^z Q nsi 

7 8(DJ:I1 8 2*3j;tfR£ltfcffil 8 0<D±® 1 8 4li 

*;ivwu 3t»si 7 2^±ffij:o±*tc3eas*e>ti 

4CSjfnHlI18 6^MUV^o iSSl7 
2KI*£*:. RStfc&l 8 0 tntRl 7 8 i^BSJfix 

M&K&W-tbtlX&*x7V isfl 7 4, 17 6#JR 
SJii, ^7 p yy^l 7 4, 1 7 6 co-*895fi3g3fcft: 1 
6 O^^y > hSffil 6 6<&««lel»l£S«3*&*u 

AMB»w:HBHfctRi 8 o^oirj^RSi 7 8i;8<j4^f) 

*bX^6 0 £;h,e>i£»tEl 6 2. iftfil7 2io 

*U K**l 6 4^^tl^ 9 
[0 0 4 5] ®«F® 1 4 4 <tKS® 1 8 6 k 
btlfzttmX'te. K#» 1 6 4 ttAfaffliiBS 1 4 6 (Cig 
so IS*6tt, ^yKffiIKl4 8ttPJSl7 8 f RfWfc 
Si 8 0, ^ffil 7 2*3i:T/K3rftl 4 OtCiDHt 
*LXJ**ggKll 9 OlcMPS^^ixecfc Lfc 
#oX. r^fSX^nJBilBl 4 6ldAffi^tt»Six 
ixtf SR*« 16 4 l^m^a5p D a 4 4 *«* L> K/Bil 
K148 ^AEE*SBt*&Snntf5S*ffi 14 4 (HMSB 1 

8 6#K«£*U *SI5p d q9&^ 2/ K9 0*s*/i^9 2\Z 

[0 0 4 6] »**1 4 OfiH^Lftl^y — K/»(C J: o 

40 6(ir-^$tLTl>-5o ^Ttx > hStgl 6 6<D-7 
7^«HKi:n»«tRl 80ill^!i^l 7 4W 
oTttftftKfiHaSft, ^^^^fRfJlH]K<tR1Sl 7 8 t 
fi^^y ^i/1 7 6JcJ:orfifeBESttTi^5« Lfe^o 
*«Tia»»^y K9 OT^/fc/1^9 2{C < toXPi^^$ 
ftfcJRHS-CI*. P^^f*14 0, RTO18 0, *:/y 

>^i74, M^t-Ki6 8, ^y'y^^i? 

6, RtRl 7 8^<tt>'^^7^>f4 9 4^^trm^[H]K 
so [0 0 4 7] #*3 V ^^feft:i 6 Ofiyy > hSKl 6 6 
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»©«^i«»fii7 2l:a« l l8iH*Jfg4£ixT^5 

f*140 ^)TI 1 4 2 4 RSW 1 8 0 4 ftSRMHCtt 
«t5:t*"CS4<Tt, U^"«l«r mm 

[0 0 4 8] mZ-fc R*® 144 ^«^t5Tffil 1 

3 8 #R*ffi 14 4 ^S^i-^T® 142i!3 &(C±® 

1 8 2(C&fflrf 6#^(Cfl x 7 2fl£jEI::<fco 10 

TR5l£ix5r 4K«fc?K ^ h*4E 1 6 6 *»6«*t 
t^7 , 7^fyt49 4fll«cDfljcj*^ ±B18 4*STB1 

4 2(c^»$^rib^5o 

[0 0 4 9] £/c, T«® 1 3 8 *S±E 1 8 2 

U5fetCT®l 4 2#_L® 1 8 4 CgMt^§ 

it), ^^?-Ott9 4««cfl{c^-e±Bil 8 2^T 

«bi 3 8{w»«s-frfcix6 0 v 6 ecD^f. 

1 7 2|CB«**lT*5 6i*. **tBl 7 2 
0>IMfeMK< ^Tfc^, L^t^fe^t- K16 8 20 
4ttttffil 6 2 000351 7 Ocomm k<DM& X Xt%WWL 
1 7 2 0>ttJS»ffl41£»fil 6 2<D^JBlBft«f|J4oBB^« 
*ft«x»R01 7 5, 1 7 7as»tte>jft,T^'5fc«>, £ 
ftffil 7 2 0^#f^£;fc,50T-fc!9, ^8®1 8 6 

[00 5 0]**:, r.Oj:p^«r4El 7 2^«^-CK 
f^tk V hSffil 6 6^^ , 7^{8!||e15S4R^ 
«4R1 8 0 4^««W»llK*3J:^^^fl|[sIK4P34E 
178iOBftft8fttt, ^^1)^1 7 4, 1 7 6(7) 30 

8 6^»*ffii 4 4\zmm\ztmk£ j £bthz>- t\cx r> 

[0 0 5 1 ] 95p B aK*^^ Kit, S-T-AA4 4^)»« J 

gf5p°p4 4 45^ffij&^3l^»fr|CHu R**l 6 4*5j:tf 
M*16 0fi/hS^WT*J:<, H4(Jl-^«j»-C^ 
1"J:5KR*¥l 6 4*5j:tK5S**i 6 o^^fiit^ 
li^/htfcftR*^-* Ki 9 4 WBl^feixS. **3, CO 40 
ct ^{C/J>$l^^95a D n4 4{*95p c p»;&#- h y ^3 0 

^j:o-c«»*n*^»aT?*>B, y ^=t--?<d 
&&iR®wmtm\,^tzib s r** 1 6 4f*&^t>o4 s 

[0 0 5 2] mT-gT)a D p4 4^Jt*W*#^»*lC 

I*, H3«J:*i-WIE*»B6Sl#^-y K9 OOJ: pic, it 
ttffil 6 2<afiS#*/u*'9 2©»fHcl 4 0 4^L 
<, 8fSl6 4^*<, «^*ttfi»»^:/ KjWBI^ 
6ix5 B ^^l>m j F-Snp D p4 4<^p p p h L~f 3 4tCj:oT 
»«&StL-6r4^*<, *#^«T-»iBiffl«>*»ftR» so 



K9 OOKff 1 6 4 fit, &5p°p h U-<lRS?a3 8 0 

*T©^iR^$nfca5p D p h u-r 3 4/*>ib^m^S5D D p4 a 

*aaR*— ^ K9 oim^-hy r^3on 

[0053] ^e>i^ m j fa5p° a 4 4^ffi*r^:#^4&^ 
Kte, H4(c*l6-e^i"J: 5tt:, M*i6 0^/^ 

9 2^8**14 0i9*Sf*oT, R*f 16 4tf 
35t-*l>»*fflfiR3»^jx Kl 9 6 ^ffiffl SfL5, 

[0054] Btrte h u-r sm^F-asp^ttjS&se 2 8 

K W 3 4tt, 95n°n h U-f 3 4F*9(CIfc££*Lfc 

±^«^p d p 4 4 tmm s ftfc « ^ tf #uir 5 r 4 & 

fl, */^9 2(C^a5p°pR^— ^ K9 0«Cft^.TB5Jc: 

^S4 6(cJ:oTa5p 0 p hK3 4**IWJ-*-*J:5te£ix 
tt^o hKKf^ixK2 0 07)5hu 

-f K*«WW-*::4 4** 0 

[0 0 5 5] hKKf^y K2 0 0(l RffiflWR* 
1*2 0 2 4, g*Mft2 0 4^tt$ s Rf*2 0 
2*1, RfgSH2 0 6 ^S^lPj^MSSast-^tt-eiX^ 
*r^rp]#(-31t^ttJi-^7Vv?Sf|5 2 0 8, 2 1 0« 
Stlfc^COXfc^o > r 7>'v ? gIS2 0 8COB:i£fl N 
9 2<DV&m&l 4 0(^tE^4^U< , ^7>^gl52 10 
<om&\l7y\/^l0 8 J: t)^C# < . 4$*a5p p p®3if^ 
yVl 9 6<Z>tt»tRl 6 2cDilMlC^L< SixTfctJ, 
*fe, Rfg§P2 0 6^)77^2 0 8KgMgi-<595# 

Jcfi. m^KS^2 1 2*s»^«IBHHc*iaSixTt^ 

[0 0 5 6] S e> IC N Hfg)g[5 2 0 6 t^Kil^: 212 j6$?g 
^Stb^^4^7>'v ? gi5 2 1 0 4oBBofflJ^rtJBffi 

sa^2 1 2\z$m-rz>u#\^ 77^S2 

1 0lP!jl5 4 # rtS^?«ia-r^95^F I 3«® 2 14 4 Six, gfi 

»mi2 i A\zwt<u&\±nffiffi2 1 6 4 six, 

i-R^®2 1 6l^jK<Sl5^(i7 7 Vv>SfS2 1 0fflU(54^ 
SdW^^-5flj^n»B2 l 8 4 SixT^£o 
[0 0 5 7 ] £9x 2 0 411 77 Vi^ffl 2 0 8 4 
Lt>ntR» 2 2 2 RtRft2 2 20*iWC§8 
^Six^^g|52 2 4 4*^TU, 25SB2 2 4asH«aS2 0 
6rtlc^AS-fr^ix^4 4 t>Jw x nte«J2 2 2^77^ 
i/U2 0 8(C*ffiS^-e>ixTH^SixT^6. ^2 2 
4^aii»2 2 6fi7 7^S2 1 0 J:9flt^tc3lo 
j^*Six^4 4 ttc^4Six, m\hm^2 2 6ooRffi 

95 2 2 2<H^fifii ^m^fflis^itsasw^-f aw 

^R^®2 2 8 4 Siv «r^P9HiE2 2 8(:|t<niKS 

2 3 ofcm&ztifrm. ftffim&tymm&ftmzxmtf 

ffilfii-tZ&ftnmm 2 3 2 4 Sixr^-5, ^ix(cj:i9^ 
ffifflgP2 2 6 4RfBffl5 2 0 6 4 OPflORfS^SPflO 5 
^'Di»^riP]U*3V^-Cjrii?t2 1 2ffl0iOffl^4^7^ 
^»2 1 OW<DUftb<DKlZtt, *^R«ttjiB2 3 4 
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[0 0 5 8] $m2 2 4l:it R&S5 2 2 2^BflPi"-5 

2 2 6ICF1* ^RilM2 2 8(wHPi"5lS^eoiftffl 
P 2 4 0^BWEJ|ii^2 1 2«crfi]^oT«4«)lC»J«S*t 

2 4 2dSft9f+»+e>tL, 77^952 10^0^$* 

[0 0 5 9] r^)J:5(c«*^ hu-fR*^ K2 
0 0*J:t«WB4»*«fpR#^.y Kl 9 6tt*fflH»jJS io 
'>*<> MI5^p a p^*-^ K9 0*5J:tf/>»JHi»#^ 
y Kl 9 4ffttAI§I8c^#i^ 0 Z<nli#>^ ^ixh^y K 
ft* ^ttJBBtdtt, B8U:«i\fc5^ SK^^7 2 
0^±*^IMl^*Wlc|«fcofc2«W^*<x*n« 
rtfeixfelB— K*«r^2 5 0 sx K*»*2 

5 2^ JC^tTX»*tb-5 X b CioTV^ fl 

[0 0 6 0] ft ^ KS«r-& 2 5 011 *!BftSS»^ 

y K9 0*3J:W« l ft!a«^^ Kl 9 4fflTfc*), JBZ 
— ;/ K^-&2 5 2S±m*%£uW6^y Kl 9 6fc5j:t* 
h L^R*^ K2 0 OffltiboT, -ttt^n^-y K3t 20 

LT©5fi^y K«^5t2 5 4 *3J: X* 3ficD^ 
2/ K«^^2 5 6j>mtthtlX^Z>o Zthb^v K«£ 
7t2 54, 2 5 6tt, -+«fe^a^4r|»l^T»itl4lRlD-C 
*>9, K*-&5t2 5 6Sr«:a»^tt0^i--5 o 
[0 0 6 1] 3fiO— K«-&^t2 5 6f*. H8l^-r 
«fc 5I-!B~— ;/ K3t»-&2 5 2^±T^f^l-»iilUT ; f 
Ml^fitSix, ir^y K£«F"&2 5 2(OYi*«|C 
^S3fi^y K«^2 5 6SrY*fc^rW^— «[<»»C 

& 0 #^5/ KK^^: 2 5 6 oiffiioESli, 041^ 30 
■t"J:3^W*(fBftR#^2x Kl 9 6 co&ffcffi l 6 20I 

£;ft,T, ±r6]S^*l*lSffi 2 6 OfiW&ZtlX 
l^£o K3fc«-&2 5 2(^11 H8fc**1- 

(DifiMtlcffln U R**l 6 4dSfflia"r5^^+^* 
1B<0%}X2 6 2#Jgj#$*iT^5o 

[0 0 6 21 **5, hK»f^^K2 0 0ll 041: 
^t < fc5C77>^ai2 1 0(w*3l>T^^ Kffc*?t2 5 
6^»ffiffi2 6 OKS&S^ttS, t(Dfr^^ 3m 40 

3, Kffrfrft2 5 6W5t>Wififfla^^y KtR^ft 2 5 
6^M/-TSf^7K2 0 0ffli:*^ ftfe^WfflfpR* 
^^K19 6ffiC0— y K«^7t2 5 6 XVTJj^&tfb 
*U -7 y 2 0 8 ©±B*s1»*»fp«# 1 9 6 0_L 

9 */u^9 2f* N h U"f y K2 0 0 Sr«r*fflSfp8S 

[0 0 6 3] BtrKXtt*^ K5 Otcfi, El 1*5 £1*12 
8t^-t"J:3{c2fflOR*KI$lli: LTO^yXA2 7 0 so 
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^HSStt, SMECCD** 78 8 t^aHfti/^^A 
S:»*lTt^. rflt)7 P 'JX^2 7 0(t X$to*7^ 
K5 0<OTfflOYtt*fpl(C*3^r*>J: 5 4fX*A*7>T K 

4s 2 o t <om& x xi h U- -f Mm^gPp p p «j^ssa 28^ 

[0 0 6 4] rtlf)^yXA2 7 0WMllRi:Tib 
£ 0 ^]iXA2 7 0^->y^2 7 2lt H! 1 {c^i- 
ct 5 l-Xt**^ K5 0\zmfe$tiX&V, ^!JXA2 

7 0*1. WaSif^y K9 0<DY$bjjfa<D&W}&&<D 
MTlz&^xJ ±&&*&m^ry K9 0 i>*^***tr* 
Mfc#LT»4 5^{g£[£ii:<b*x. -?:^x*4^7>f K 
5 0^bS^ffllo«Si5^T^lc{itt"r^S#t®2 7 4 

CCD^ 7 8 8<DYtt^fpJ^»SK<30SfT^ia 
file, R|*ffi2 7 4 ItStCttit^S 
7 6 t^^-t^o Ktftm2 7 4<Dftm\Z\*^—7 

5 s*u *»i&R#^y K9 ow^pjBRw 

[0 0 6 5] tr-is>?2 7 2<DXn*7^ K5 

OflBirliR^^HWS^tt^ir 2 8 0#H££2h,T 

2 8 0liYi*Hj^^sgltS2 7 
4, 2 7 6 iH£T?fc!K >V^2 7 2^5>±^ 
^m^^r^ti^^ t fc^ »fliJia«ttX#^9-f K5 0 
ffiltCTKWcftlf fett, ^®2 7 6 t CCDX7^ 7 8 8 

t(D?Bv^mi-zmmu2 s 2 1 ztix\,^ 0 ntc m 

B&2 8 2<DYl&Jjfa<Dt££:mzi*%){K2 8 4^K»t& 
tLTV^o Lfc^oT, Ytt^7-f K6 O^Sj-r-5^ 

CCD^^ 7 8 8llli»2 8 2±^BU 
2 8 4^rilig-r5i:#l3:^:M®2 7 6t>>htoEMW>ft 
tbtl£<DXh*) y ®iK2 8 4 0Xtt^FP)^-+feH 
E2 7 6 *»e>i0R«t*n5ffeJBfifc*S:aiflS : fr6O^+ 
5>*^#^ir$H. «0*2 8 4OY«l*|fi](D-+Sll C 
CDX7^ 7 8 8<OYtt*l6l<D»ttaavJC«3tWKI t & 

[0 0 6 6] Ell OC^fJ: CCD^^78 8^) 

Slfe^^tC J: B «j«$n-6»«ffilw#i, Sit® 2 7 6^ 
?><OKI*3td s ^^X{cJ: 9S<E$ix"CA5teL, CCD;*? 
^ 78 8<0ffi»j6HJi*»-e^i-|6H-C*>-5, CCD^7 

^788 ^m^^^nx^-rYtA^fSii^sj-r 5 1 §\ » 

mf&m<D&»*mc&\,^x±ffiw<nm&m\z 
atttf, ccd^^ ^ 8 8^^niiT^-rffifi^e>— 

*fp]ic^^rT«cfio^*^e>ostt*^«]^ 2 8 4 £ii 

8 4<7)Ytt*fp](Dfi$«rCCD^P< 7 8 8 <^B*^BB t 
^{C^*^/c*tgi7 l c;$nT«^p D p4 4 ^rltfe-r^ 
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[00 6 7] £ fcx SMS 2 7 4, 2 7 6 <D Y$4*f^](D 

-C©*S*«»««*-C«>9, «xJ: 9 Six 
6 B rtf)£;tt® 2 7 4, 2 7 60Y«I*ft^ftSfi, -BD 
j^2 8 40YW^[S]^S$lCj:oT^^t)> CCD^^ 
? 8 8©»lM6HJ:9ife<r*£ *JMWT?f* 

[0 0 6 8] Xtti* 7-f K 5 0 KHtJEfc* 0 1 (d^-fJ: 
5>(C X Xi>2 7 0(Dfc%im2 7 4<DTMk±Wk\C 
-tfl/fftU 7nyh7^fh 2 9 0, 2 9 2tfB^L4^ 

T»7pyh7^ h2 9 0lt ^y>-hStg2 9 4(d 
^>r*-- K2 9 6dSH3fe*ftTrit9, 7k¥ 1 i- 
ER^-h/Ci^S. *fc* SMI 2 7 4 <d±.M<d 7pyh 
h 2 9 2tt. rtJBBfcJ:tWJBffia s ^— '<Bfcj*-t- 

7 B yvhi«2 9 8<Dftmw\z&&<D&ft?'(x— K3 
oo^^t*^ gif o f^- 7 H8 0^yx 
A 2 7 0<OY***rti»t+*fit»c*>«4:*tta«*3.= 
HiW^i:*-5ttWc*a«4:±tcLTR»+bttT^ 
3 0 :tlf ) 7Dyh7'f h 2 9 0, 2 9 2 Ii®^gl5p p p 4 
4l:T^b36S:BB»U S-T-ASA 4 4 (Dmmi£ZJ&'& 

[oo69] *mT*a5D n a^#^Bfi, m 9 i^i-m*^ 

atLToWJ»8i3 1 0l;J:oT««iSix5 0 MWS 
■ 3 1011, CPU312, ROM314, RAM 3 1 
6&£TH:tlbt:fetlrt'Z'<X3 1 8 St^iTS > br"^ 
-?&±#k-fZ>i><DX*hZ> 0 3 1 8 ClJIKfeA* 
>fy^7x-73 2 2^g8^ fJfECCD;*;;* 7 8 
6, 8 8>^g^E£;ft,T^<5 0 ^3 18l:|itt f— 

/^y^7x-^3 2 4^$^ xyn-^l 3 
2, xat-^-^5 8, Yit-#W6 8, tHl 
0 6, JMMJ*~* 1 3 OtftgWtZtlX 
1^6. /<X3 1 8Cli^tf^^^AW>^7x-^ 
3 2 6asga*£*u »««iffl^>f y^l 3 43&sj(M(ta?n 
T^5o '«*3 1 8k»^&& ■7 f ^^/uffl*^>^7 
^-^3 2 8^ftj|JtS^ gffi='>-<T2 2, 
M#l 5 1, 1 5 2, 1 5 8^jja$ttT^6 0 
[0 0 7 0] &Kf£«lS:ttWi-S. :/y V HS1R2 OK 

m,*u&&mmi-z&&\z.i*. hso 

II, X$4^y-r K5 0*3j:t5Y«i^7^ K6 0^»tc 
<t h y ^^9m-7-AA0fclfrttR2 6£><5^tt h u 
Y^m-i L a5D D n^^g2 8^ttfiHt»ttR-»»LTm 

4 4 ::tim D o^yK9 0 

#*/i^9 2KJ: 9»»S4x, h y y v^a^-gflp°p 



m-rzhcDk-tz* 

[0 0 7 1 ] - 7 h80 liSMFl-^**^ 

p° B 4 4(Olg^m67-^i:^ot^im 
4 4 £r - h V y *J 3 0 <r>1&&i&fe$L 

r^TRaen, hi io^?:^ 

tl. *5S*ixfc«. E3SMf 1 6 4^»o D p4 4l:»tt 

i-SKffir^-^fiast SftTKSMffi 6 4^m^Sl5n D p 

«±9*#<-Cfc. Wtl:J:!)Hf B **«^80^ 
#&*=M Kl 2 0^6Bitt-5^t^^j:5|-$tt 

[0072] * fc, yuy>rK 114 #*lni*»K*Hctt 

WKSix-So Lfc^ot, R4MF1 6 4^mT-SlSp 0 p4 4 
lc^i-6^#lr*±y i/y^ Kl 1 4tt«^tttti 1 0 
«:R*LT*5ibi\ #PM5-f Kl 2 0<OTRIB«irtx 

20 T»BB*6ffl^a#* 1 6 4 £ 44t <Dm<D$m 

«fc£fi<£*U 6 4^mH^m^gf5p p p4 4fc» 

ftfci-* cfc 3fc£*LTl^5#. K*« 1 6 4 g(5p n p 4 

4 KSMtt V\sJ4Y\\4 1 1 0 a> 

fcUHx* #»^7>r ki 2 ottjfc^*ra**r»tT»i--5 

r£#T*#5 0 roJ:5(ry u-y>f Kl l 4*Hft£»A# 

110a»&«HU R*tf 1 6 4 ^if-a B n p 4 4 d&tt 
Ufcr £ttg«&tH>W s/^l 3 4{;iJ:!?&£tJ£*L6 0 

[0073] y uy^r ki i Afm&mti i o 

a»fc*fch,Sfc«>, iWn4 4(I|j:ap p p^^s/ h8 
30 0(OfiSa?^iP^.e>tta o rcoi 5 Izfr&Xyj K 1 
2 0^aja»»3.= y h80lryu'/^Kl 14CJ:o 
TT*^bi**t yi/y>r KlUOBBiaOffi 
110 SrR# LT»ft««r3-=. ^ h 8 0 
Kl 2 0frt>mtiti:^£*>\z-rti& %fe7s?4 K 
1 20i;y uy-r Kl 1 4lcft^-c*»««-*:R»+-C« 
1 0SrT*^e>3t*SS*. K^: 
»Rlt«*frl 1 2(Oi^ffl3«^HI^ * 
<o*ffl»*i:«*^l l 2k<Dm\zxyvisy&m®:^ 
X&&K1 1 2**i*»*tlci¥Lfttt, TR»*K:«*6R 
40 011 0*s#P»^7>f Kl 2 Qt>*btlttitt^£5\z1-& 
^IClt^UTm-^95p D p4 4«C*D^.e>tt6ft«f^/hS < 

[0 0 7 4] ^^y V^Srffl^TTBWwfflfpfS«r^- 
y h8 0tf&»X7j Kl 2 0*»e>Btn*v^J: 5»-i--5 
fc^icfi, ^/yy^t^hMF^r (1) ^sj^sr 

(a-g) m^F (1) 

a : 7 -f K 1 2 0 ^S^T^^)D5ig 

so g : 
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m : r/bSO OjfS 

[0 0 7 5] -t IT, *»AfiH*^y K9 0 Oft** 1 
6 4^S^gfJp p p4 4lljMtUfetl, 3EK*l**9-f Kl 

t 3 |ot^7 , !J i*«-cfc5, 
i o*y uy-r ki 1 4fc«fc «9ft*u awt**^* k 
nrf . 4 4 ^li^p^f^^^ ^hso ^itm 

[0 0 7 6] «iSp n p^^-y h 8 0#T»£*e> 

4<D-+m&£Xf»&W&*- bV y^30^t!itr 
-^^^n^ap°p^Dfl^^®^ffiBI-f^^o# 

#fcoTt>. Sp a n«^-->' h8 0 «fiaftt?T» 

<5 0 «^p°p4 4O^fe^B p p^^IlD^C0i£MOjig(C 20 
ffe>o##*>!K PJ^Wl 6 4^TffiM£«^p p p4 4 

TcoT»B#IWrtSft< 4ot, »Sft*t;i*i*r.l]*Si-5 
:iW5 0 *^)t«>lir»*s*#<*sri:t>TI»«PlB 

[0 0 7 7] £i\ ««?6lsa4 4 0Sa»BB*6^w, 

i 5 1 6 4 #a^-asp°p 4 4 icsHtt-r^Hsj^-^igjis-c 30 

T ft £ * b ti Z> S§ Ml* s » J 2 mm fc S J; 5 i - W X9 R Jt* J 

ftfrtiZo tommm&ziJi&mmm-fcki,. urn®. 
«cTi»a«*-3e*ia«fci"*Ei*Li ^^gnur-5e 

IT, aSp D p«^^--^ h 8 0£rTft£ii\ ®i£a><b-£ 

«a«^^aa«a»^ja, SHtt^ai^-f 5^1 34^ 

J: 5«ffi*tt6»*«l 6 4<7}m^Stfp p p4 4— cOg^tt^F 

mi 1 ic^-r«t ■5i-> -5ee^sx'Tft Lfc^oo 

laot, E£gtLR #0. '3iranJ:!9*U>»^t-I^SBBlL 
1 #*<#9> K§Bt Lr #0. 3 mm J: 9S^^»^^fiE 
BILi #JS< iJdi: 8Sf l6 4^9if B 
4 4^»«-r6iB«ri--ett*«-rT»i"*IE«* s 0. 
3imn{^^-6 0 

[0 0 7 8] ^O<fc9«--^(g«SXOTft5EBf^0. 
3iranti"-5^:«>^a§l8lLi OffilEri. MW-M) 
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ih5p d p4 4o±®^S5^icpsi:/ L cg§giicR^$tL5 e m^- 

a5p°p4 4cD_LEift**l 6 4<DT#Rtit<nmmtt#> 
fc^oT*3 9. ESStLi *«^a5fp4 4^i«Stwrt?i:fc 

[00 7 9] tit, asft«H»*- hy ^^3 OOiS 
tttfcttrtXfcMLi ^RAM3 1 6ICf5«£*K ifcfc 
RCaSp B n»^- h y ^3 0^P>1Wp4 4#tt"0 

ft, a&fiM*^* K8 Oil. ft**l 6 4^«^»F P 4 
4lC»»i-6K«T^0. 3mm£-3£i&SgTft£^ft 

mT-asp p p 4 4 <o&*i u$i£t> % »** i 6 4 dsm^asa 

4 4 fcftftki- 6 H#& tt»«*m^ ^yfl34l:J:9» 
fflStt, HBRoSBStL* 3& s »US*fC— SffiWE-ecDT 
KERI^o. 3mmlc*^J;5«-EEBflL! j^fitE £ft£ 0 

zti\zx k> m>i-u& 4 4 <D^mmm*u&fc&wn<Dm 
m<omz\znm*iboxi>. »&m f gi6 4%m z F-n&4 

[00 8 0] tt*3, ajfi{ft«f3.= y h 8 0 *s«^SPn B n 4 

4fc«*i-*B[«ro-3eflS*«(OT»a«tt. M^H 

Sp b p^-7 h 8 Os6S« J ?-aifp4 4«Cffitt-r^BR<7)W 
S^^^#^^«t^p p p«^^^^ K8 o^i^iao 

[00 8 1] rcOJ:5{cP^^l : 16 4^mT-gl5p p p4 4(w 
^tt^^^tLfc^, §ISp p pffliiKl 4 6tCt&J£^{fc?S£*L 
"CRfffl 6 4^t?SA4 4 * 
Kl 2 0<7)±^{cJ: i9a5o p p^^-^y h 8 0& 
±frtSltbtlZ> 0 *<n'&s ST5p p pf^^-^^ bS 0liSi5p p p 

ttie* - h y 3 o ^^p n p^f4m t ^y ^ hS« 2 

0 ^p^SSir&e t ^r^iI^^»oXgISp p p^»tee- 

^aip p p giSp p p^fig co noffcBtiiBng&Jx 

ri/^^°yXix2 7 0±$riligi"6o 
[0 0 8 2] aip B pK^(4:f^J:^p a agf(it?!i^- h 
y ^^M«T-ap p p»^@2 8^«tt/^y >- hSK2o 

^^•TtLOfiBtrfcoTt, aSp p p^^-- jy h 8 0 

sm : F-ap p p»if^S2 6 ^/yyhSS2 0 t<^r«i^a 

^^il^o Uc^oT, Xte^y^ K5 0(^ap p p»^fi 

Bt^p p p^irfi®to^^f4a-re^i-^y xa2 7 

2 7 0±^ili§-r^OT*fc^>o 

[0083] z<Dt$. »»*i 6 o^^Bawsn-cm 

Wp4 4(DSKfe«t5ftll ^W®2 7 4(CJ: 
9EW$nfc8, SMS 2 7 6lcj:9±*^S»**t 
£>• fflftRWa^s/ h8 0/l^!)X^2 7 0 _h^iijgi- 
6t#, S^ttA 4 4 liSttS 2 7 4 ±£a§ 0 . CCD 
^y 7 8 8»*R4tffi 2 7 6±^ili§L, •>tS'?2 8 0 
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<Dmm&2 8 2\zmj&£titz®X2 8 4^m^xm^m 

[0 0 8 4] CCD^> 7 8 8fia5n D p^^L--/ h 8 0 

■?-«I5i&4 4^ctU^CCD^7^^8 8frzfl) 2 7 01 
£iiig-f6<k#> S!*f®2 7 6 1- J: 9K«SftSft»* 
3fcl*CCD#;><7 8 8(CiiS§L"C< bbtt?). CC 
D^7^ 7 8 8ttt^AA4 4£tfK±LTl^<50£Eli::R 
ttta«t6^i^-e§5 B t&a^J: 5(-->^^^ 2 8 10 

0(0^ 2 8 4OTtt^fpJ(^f $(1CCD^^7 8 8 CO 
[0 0 8 5] Jg&^ift^cf&Ox-^te^fc 0 ^-* 3 2 

luus^*. vhS«2 0O7k^ffig^iiA 

X' , ay' j*:/y >- hlffi2 OICKftibtvfcS^- 

t t»(-ST-gl5n 0 p4 4^[3egl8 4l-«fc!9[Hl^$ J lir^n 

[0 0 8 6] ftftRWMyh 8 Oft.?}) 1/ hSS2 0 

i t)T^$^e>tlTiWp4 4 ir/y y hlS2 OK 
S^-T^o ^^)^#, T»**f4, tf»A4 4t:M 

fctg, m j ?-gI5p c p4 4&7D > hS«2 OlCj**tSBSS 

1 4^a«**xT«^aj«-i 1 o&»»u tw»** 

J: 19 < tttt«W«y h80^# 
»*?-f Kl 2 0 b-#mzT&£itZ>kk tic, *p5g 

B#«*Kf*ra«s*u mT-gp« p p4 4^^y > h£ts2 0 
±K*wsixfc«, m^gRn D p4 4^es^Bt^(^mic#i^ 

[0087] m^a5n°p4 4*^y > hs«2 otcg^-r 40 

6<br#Kt> fflfpf**f3-=s/ h 8 OdS«-7-$Pfp 4 4£(fc 
flft6i*tBii:» t*M4 4^y vhSK2 0 

5(cEHILi ^!2:S$tLTmT-^p p p 4 4 ri^y > 

2 OKSSSffStLfca, -"JEiSiafir-oTI^Effll^O. 3 

f*««)IBI»*rfT5 rirJci: »K :/y > hSt£2 oicftlSf 



ftft<t$^t«<, SfS->^<m^p p p4 4£r 

^y y hs&2 otceapi-^widsx^-So 

[0 0 8 8] ®^p n p4 4c0^y > hg&2 0 — 

^y ^HStR2 0^T»S-frfetb5^ m^p D p4 4(7) 

mT-si5D t p4 4 t^y ^ hss2 o t<omtn 

#Sft£ 0 gft-<#iWp4 4(Dlg ( -+ifcttfea> 
tO«IKSl*l-E«Li tt. m^p p p4 4 
Sl^ixm ry^h«K2 0«c««'*-5iHtto-* 

[0 0 8 9] ggglLi 12, ®^gflp p p4 4 0«Jg*3 «fc :/ 
y V hSK2 Ot^®^ap p p^irffiM<b»lCf+^TRAM 
1 3 efclEfctSitSo ^lt, ^Rt«5i^«-7-asfli 

p B p4 4^yy Vh£tE2 0i:tMt6 0. 3inmiltfr{C- 
[0 0 9 0] Sfc, gf/n^7^ffl £ *Lfc»-& 

■*\ ^^n6m^a5p p p4 4(omm, ^yyhiS2o 
^a^ctt/^p p p^fie^Pii:T^oTt>, 

#- hy ^3 0^o p p h L-^ 3 4&&&£tl1tm&W 
(c«E«Li tttEMHLStU m^§Pp p p4 4^^y >-h£ 
S2 0^»«r6ii:mroa«^-ftttts®lld«2ini4: 

[0 0 9 1] Z<D£ 5K@^gJ5p p p4 4^r^y yhSg2 

o^sp-r-ss^^t, Ki 2 oi*y uy-f 

Kl 1 4£:frLT35p p pf$i^-;y h 8 0SrT**»e>*«f 
S : ?-gi5p p p4 4^^y ^ hSS2 0±^«tHS 

tu v y uy-f Kl 1 4^8Wl 1 oa»&«nii-ft 

tf , m^Sf5p°p 4 4 lig[5p p p^^- yh8 0OlSfft* 
$igjE*Jff+*T^y yhSfi2 0 (CjfbftJtb^^o 
«;T-a5p p p4 4*S^y V KS1S2 0±(Ott«S*Lfc«L as 

p p p^^-^^ h 8 o^^y v hs^2 o^feBtnsi 

«K^|6]«I*#1 5 2^§]t)^^^nT^p p pffiilgS 

l&$^T^p p pe^*y o(cj:6im a p4 4<o& 
mwtkzti. mtk&. sr>p p p^ii5S i 4 6 ii^^igii 

[0 0 9 2] ftiClFBfpK*— ^ K^^{'O^Tl^^-r 
*o > h^^2 0K^S-r6m^p p p4 4(0«g*S 

Sic J: tJMK*^^ KSrjasft-t-artdSjKRtftofc 

9 2^f*ftUT^6aSfoK*^ : y K£— ;/ K*i**^3fc 
^^t^) 0 r rT-Ji*/u^9 2li*£^mT-ap p p4 4ffl 
^^p p pP^^-^ K9 0^S»LX^5^, a5p p pf^ 
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^^h8 OI*Sg-^ y 2 5 0^»£i*r6;ft, 

= y h 8 OI2X(tt*7>r K5 OlC=F8*Ufel^ *A5p D p 
K9 OCQKir^l 6 4 IIS *y K£#-fr 2 5 

^Tl^S^y K«^^T2 5 4(n®X2 6 2 SrK*! 1 1 6 

ttUfcKl 6 2*S£»ffiaff2 6 OtC3»ffii-5*^T»S* 
e^5 0 T»«. KfflilKl 4 8J^«(c#Sfe$tb 10 
T*/i^9 2{Cj:6^SiSn D nBS*-^ K9 0WB»^»I» 

[0 0 9 3] &i^T\ */u*"9 2as_b£.$^e>*u 

m y Y%$fi$2 5 OK£K>%ft£frt^\^&»Rm^ 

y Kl 9 4*fStt f i-6t"t-5, sfcA^ 9 0 f*/hASp n p®«F 

3f®l 4 4a*/hASn B qH*^ y Kl 9 4tf>Efl£ffil 8 6II 
S^iirfbitS i k hlz^y KffilB 14 8 (^AJE^tt 

/J* n pKf^^ Kl 9 4^Mt6 fl 20 
*/U^9 Olim^ir±#^^:P 3 tLT/J^p c aP^*^^ Kl 
9 4tf)J£1ft.tEl 6 2jftS£«rffiE2 6 0 **&#*>±tf ^tL 
Xtt^fp]l^i!iS^rbH> Sfll6 4i&S9*2 
6 2^iioT— s/ Ktfc&2 5 A^hm-f^^rhfl^. 
* Uts h y jx ^ST*a5a D p«^^g 2 6 U 

[0094] r <7} J; 5 MAS Aft*'** jxK9 0, 1 9 4, 
1 9 6 43J:tf«SB-t-6<t5«2:hu>r»ttl^s/ K2 0 0£r 
*/u^9 2^Affi^J:oTK»«i*-t-SJ:5»2:i-ixfi, so 
»A«#3.= 2x h8 0^fb+ica5n D p55^^ K9 0, 
1 9 4, 1 9 h U"T#ttJ^y K2 0 Os&sfflrfe^ 

K9 0, 194, 196, 2 00 tOBi;7k?^ft 
*MMM5£CT*/u^9 OfiOi^tbdSfF^^tt. A5p n pf£4$ 

[0 0 9 5] KOfiS^gft^i 
5 0, 2 5 2{C^$n/c:g|ip p p5S#— y K«r2fc»1-*» 40 

[0096] h i/^ii^p D p^gt2 sa^m^a* 

ft4 4«:Sk9mLTtt»i-at#. Sffp D p h u-f 3 4 P^cTD 
1^4 4#fc< ftlxtfs ffiSKS^s/ K# h u>f ft 
*— ;/ K 2 0 0 (C^m^n, ASA h U"f 3 4 mrF-ASp D p 

gf8i4 6«cj: »?i)Ks*n-c»m*n*. tt'MffiAtt 

[0 0 9 7] ffiA h l"f#ffi«MCrt: % ffl5p°pf*^-^ h so 



8 0rtSf, ffi K3t#"&2 5 0*>6lMlSBr~*:y 

Kift*2 5 2^8iU */^9 2W»LT^5tt 

2 5 2lCj:9jt}«*nfc h Wft*—;/ K2 0 0±^» 

1 4 0*> h K2 0 0ORtgAS2 2 2 Kfttt 

5. £fc. wO^ffit? h Wft*~* y K2 0 
0 icmi e>tbfcS«SK 2 3 8 ^gBpOp^^K 1 4 6 icig 
aS*bixa 0 
[00 98] ^LT, h^B*^yK2 0 0lt XH 
K5 Oio^t/YiA^^^ K6 0<D&®\lClL »0 ASA 
h W 3 4^ft*i6bixfc(IM*ttK±--»«»S*6<x 
fcSL TftS-frfefU 7 7^^85 2 1 oasg&A h u>f 3 
4 WRtt$*P>*l,6. ^T>-^2 1 O^S5p°pi&^[!Dgl5 

3 6S:IB3e-r5«fB^lca5tti--6i:ttlc, 7^2 4 

2 ^p D pHx^aDa5 3 6\zmf&£h,tcnMft3 7&mm-r 

h U'-YSR^s/ K2 0 0^§!5p o p h L^-T 3 4^V>i"tl 
W/fyi;2 4 2 CiotSit^i 5(-^ttT^6o 

[00 9 9] r.<O^J»T-««*lRlWSl# 151, 152 
tL5 0 w^EBHISSCrt. PftajP 2 4 OS:ffloTg6ffi2 2 

M^tf^o ?S»2 2 4i:R«»2 0 6 i:Om^> 
t), IORi«2 3 4 i W 0 D p h K 3 4i<7)^ 

*JEt4oT»ft h 3 4*s»*$*tSo m^p^p^ 
^DD^3 6 (C^^ttfcga^:3 7 fiJXztf^i^ 4 2 
J:oTSdSixTt^ft:«). Sfip D p hM34i h u>TK# 
^yK2 0 0^oBl:^A6^tli4<, ASA h w 

2 0 6<Drt^®43£t^a*A5 2 2 8<D^«ffittAJ^R 
iI2 1 4, 2 1 8, 2 2 8, 2 3 2^$tlT*5^ ^ 
^<0*ft,£*£tf-f\ RgMfcii&2 3 4^»#, ^fc. JT 
il^2 1 2^S<o 
[0100] hM BS*— y K 2 0 0 (^p d p hK34 
t»fUfc«, hi/-fSimWgl28[:Kgl 

a5p°p h U"f 3 4^fe*L, g|5p a p hU'-f 3 4ll->a-^l: 

[0 10 1] CO J: 5*w JR#-^jy K2 0 OttASA 
h 3 4$r&!ElZ£*)i&%'tZ><DX-&>Zfr. 
•Mf^y K**««RA4 4^K*-r^,|S^ffi^K 
»-r*A5Affla»l 4 6»CiEEE^^-f 5: tlCiot 
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#6o jEIE^I 5 3 tKff 1 6 4tdJ:6m^-gP 

(t^t^!), wOjEJEJSI 5 3*?iJffii-5/bfe, jEJE 

[ 0 1 0 2 J **5, m^§ISp D p 4 4 £ h u-f Sl«-T-ttfp« 

2 8 (7}gfl B p p h u^r 3 4 9 ttH-»*J-t>. « 

^■ffl5fa4 4£gtfp B p0y&#- o*»6*9ai-« 
ap°pMh^3 4^%i:U Wtl^^T- 
^TBMHiLi jWMfcSiUSo *fc. iI#<D@^gflp B pl& 

au^ai sfii 6 4^m j fa5D=p4 4ic^i-^is 

[0 10 3] ^LT> -^{£^ST^m2&SI^4nunT- 
«^«ift4 4^1fc9HlU^ J fTt>4xfca, 0. 5nrni(wft<5 
J:5«--«i«a«t?^T*E«Li jMt3E3*u 

mcu& b i"< 3 4^^mT-95p D p4 4*j&*)a-tffl. - 

ffiJEZtlZ* ^IT, gi5p p p h l">f 3 4F^Com^Sl5p n p4 4 
#ft<tt!K S^fflSixTft^axfa-ttite h W 3 4^5)« 

8 0(7Dm£§Bt^^p p p h U>T 3 4 ltfeWffS^itx.. 
gg^iLi ^-«««WTI»BI«*4infctt*J:5fc: 

[0 104] m*1$&4 4<D&&i$lZm&i-Z>Wr 

Wi&<D±5lz. »**i6omt5^tl:i 
Dm^p p p4 4#Hi!flS*tSW-C4><&a^ Mx.ll 

a* tft#tSrt^S4»^l:tt, 7*>- 
h^^h 2 9 0, 2 9 2(cJ: D*-T-»Bifc3fc*:BM*i- 
5o 7Py h7-< h 2 9 0^ffi»t5)feflKMl2 7 4 

m^p B p/>^^WftttKM®2 7 4, 2 7 6ia!3S 

t^6o 40 

[0 10 5] Sl± % BIBLfc*16P«c*3i%-rK»SS«rt 
7 s yXA2 7 0l:J:^»^$tit^fc^ 012i:^t 
«t ^icxtt*^ K5 0(c*spicK:*te>ixfe5 7-3 5 
Oitttctt^ roil^tcrt^ 7-3 5 OttlfAA 
4 4«»«ffc«r*riti-6**:±*ro*JwSlti-6fc«>, 
JblBSIJfcWlc*5»t& J: 5fcCCD#* 7^±T*f^^I3: 

l\ *0>fca&* 2^(^CCD^^7 3 5 2^n D pf^ 

lt»»i:^o«»LTBlt, m^a5p°p4 4 00^*®^ so 



-3 5 0^-7^7-tU -tO^-^S 

[0 10 6] £«b(e x K**«E«rX(H*9-< K5 0I:* 
¥KR»-t6S7-£-f-S»3\ HI 3£;J:tfHl 4 
-TJ: 5*#*ttS 9-3 6 0 <t LTfc «fct\, ;7-36 
Olt HI 4l£ifc*LT^1-J:5fc, zk¥BK*f LTi&g 
«»l:«WHfcflWW3 6 2as£«HRitfe*tfcfc*>-e 
S J f i ap a p4 4^ai^»Sr^-f 
Sftfl 4 4 0*iM»«:#tf»iIBfc»LT« 

iJ^73 6 4£t£tt5r t>m^SBp n p4 4 ^jES« 

[0 10 7] *fc % ±IB#ltlt«lC*5l>-C»ft«i*^ = 

y b8 on xte^rpi^ie^ih^Ytt^fpi^iffill^B 
£ Oiffl^^Jw J: o -CtK¥® rt <offlft *>(£« (e&tt £ 
Jbtt^J: 3fc*o-o*fcaK Ollk&Kflimti 
■frfc J; o TtK¥® rt affile <d fifii-^Bb $ -fr 5 cfc 5 K L 

[0108] Mz-tfs mi 5 \ZTjk-tx 5 i:, m-^ttas 

*ti UTC0[H]ibr-A3 7 0 SrSac/j^tt 3 7 2 0>«k<b£ 
*?D^ElibBrffi^K»t, IsDSbT — A 3 7 0 Jblc x H^L 
ft I J: 9 Bttr -A 3 7 0 caft^rtlfcfMtt 

^^:^^6^r:^ttas.»i: LTW7^ K3 7 4£ISft 
6 title, *7-T K3 7 4±tcgtfp°p{£«r^-:y h 3 7 
6*3<ttFCCD*^ 7 3 7 8 «r1RW\ Ettr — .A3 7 0 
<D\Bmt*74 K3 7 4^a:ift»|)bt(Cj:oT7k¥®rt 

[0109] EttT- A 3 7 011 YPflSa-Wtt&B 3 
8 0 i:7 P y y hSt£2 0 tlCbfc^f $t*fcot, *r<D 

(H]K3tsartiwm^a5D p ptt^s3 s o*j:tfc/y vhs 

fc, @I!)7-A 3 7 0 ^l^Sp a pMgi 3 8 0 t T'y 

[oi io] m^suajg*^^*! a5p n p^»^-^^ h 3 

7 6lt (h)BjT-A3 7 0<DmWit^y^ K3 7 4 

»i(cJ:o-CS^Si5p B pW^«3 8 0io4tisanettl 
^ib^^^ttxm^p a p^B5#Lfc^. ^y^hSS 

2 o^^p p p^^&g-^K^^e>tbTa^p p p^^^ 

i-£ 0 rcD.h^, pUftB«r3-=y h 3 7 6tt#fla«iT 
-A 3 7 0 irfilt fclxfc^ y 3 8 2 ±*i 9 , CC 
D^7> 7 3 7 8tt«^fflp B p*»JhLT^$^tra«^» 

[0 111] ±fS^ffi(f(I^^t>T«^§rip D pfi^ 

- h y ^/> ? simT-aip B p^^@2 6^ wii^Wp 

^yxA2 7 oj-i2fiKifp5ttTi^^ % m^a5o B pttjf# 
gi26, 2 8 to^f n^-^wa tWp^* 

»U ^y 7 011 lffl^KltTt cfcVS 
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[0112] £ t>fc s ±ISjtJfiW^*5^T h U'-f «J* — 
U"f K2 0 0 £*gflp p pPJUi--;/ K9 0i:» 

[0 113] iEJIfcWfcfc^TVMMI^ 4 

h KiatJl^p^K^S^J: 5 fcTPttWfc 
Ba s T»E*a^*^#fofc«fr*»£\ *D3S§Bt£ 

[0114] *)t, ±E*ii«ic*5v^Ty t-y-r ki 1 

4ttu K12 0^TP$Wl-i8§nt* 

&5p p p&§— y K9 ozg-m^y^ Kl 2 0fc3l#titJ\ 

[C^o-Cl>fc^, SD5£B#T-fc o T t THtfJOiSff a*fi* JO 

*S^M* fSj^-T^eiip n p^^^^ h 8 0t#^7 
>f Kl 2 ot-frttfcTlfcS-frsr. t^x-#-5o *fc, 
y U'y-f Ki i 4#i, ifc*a n n piat^s/ K9 o 

^®^p p p4 4^8*r5t#, ffi^HH$p p p4 4^ 

7>r ki 2 o#*»fi»*^:y K9 o^e>nttb5J:5«c 

y K4r**»*t^3l#«-»tS§IW*«:fPffl* 

[oils] sewc, Ufttt^y KSlf+#»«y^y 
-T Kl 1 4l:RP)f, AJ£KJ:95|{+a.«:ftUB 

[0 116] ±faHttWlC*3V^TJB-, JB-^y 

Kift&2 5 0, 2 5 2I1^5/K*^2 5 4, 2 5 6 
Jc^SlSAKSf^y K9 0, 1 9 4, 1 9 6j&HR*£:h,-r 

[0 117] £ 6C: S K*«*tt*sFlc|9:»t6ixT 
^>^7 2 2±£^ifrpTf|§(a3:rt\ SS=»^T2 21 

lc*3^T— y K^^i-o^fiB^SK^>-<r 2 2 



(14) ^2 8 2 4 3 7 8^- 
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[0118]!^ iEJMWfcft^TWftfflM'*'^ K 
T-fc5a5p p pK^^ K9 0, 1 9 4, 19 6tt*/W9 

4 K6 OfcttOttttfeix* J:5l:4oTt^ S5p p p& 
Krt»r»»(FWJ-|citt», 3fIft^fllc«^£*a£ 

fc0>t Ltt <tl\ 

[0119] £e>m, ±ie^lSW(C*5^T^- hV yi? 

mm*&>&m&mw 2 6 niscmsm^f&nbtix^it 

10 xtt^lRl, Y(**fp]fc5VMiXtt, YttOW^ftlC 

$ -*T©^S5p p p 4 4 «r ftj^T 5 J: 5 Id LT fc «fc v \ 
[0 12 0] SfcUl. ±E#*lfeW*w*3^TaiB.«i#^ 
y Ktt*-»»«U»^lfl^R»+&nTV^fc*K ffift 
«K»tT^/u^ 5/ Ki LTt W 
;Ltf> Rlt3S«*^/u^y KI^J:9«»S*tfc^«9S<o 

[0 12 1] $e>K*fc, *3891rtU £l± s &^tzm*<D 
6o WHFl«*0*SH«:ifcBt-r6C4:ft<, %M 

&<D&mz.m^^xm* <omm t &&zmi,tzmmx* 

[HI] B»**l^J:t^2^5BM^*aco*lt0!|-c*)S 
m^p p p^*^Scogl5p p p^^-^ hfeitWffft^^ 

[02] ±ES(5p p p^^^5/ hfr#M*S1i*3J:tflBl<Eg 
«t*l^-t-]EB0 (— »WrBB) "Cfeft. 
[03] ±E«Ufp»«p^=s/ hO«pfiH*^!x K*5±t5 

[H4] ±E»ft»*^y K**«ri-*»n^y K3t» 

[05] h KK*^!/ KSr*tjEIBrBH*C*e. 

[gi 6] ±EmT-spp p p^*sa^^-riE3D0T^5o 

[0 7] ±E«?«SA»3»«B«ri5%-MIBB-C«>«. 

40 [0 8] ±tzm*u&mmmm&7F*t¥'mmx3bz 9 
[09] ±Em^p p p^^e^$«^-r5^j^g^y 

[010] iEB^asfiSS^B^BB^^^^Srlfl* 

[0*1 1] JifEm^^p 0 p^«^g(cJ:5mT-^p p p^irBlF 
hcoTftatfOfBWSrlftWi-^B-C*) 

[012] »*«1 ^J:t>'2(C^5it7)^0^uOSIJ(7)^ffiO?iJ 
50 T-^^m^p°p^^gc^a5p p pf^^^^ h*3«fca»fft 
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[015] 8»**l*5J:t5 2Jc*3l<D»Meo3g^SiJo|| 
2 6 h y y^VHMfKlfrSMI 

2 s h Ksi^^ D mm 

4 4 

4 6 «?«isAS*mi 

5 0 xf4^^-r K 

5 4 h 

5 6 zK— C 

5 8 Xffli?— # 

6 0 Ytt^7-f K 



6 4 jK— /Ha C 
6 6 h 

6 8 YJKrtf— 

8 0 ffi D °n»«f«:y h 
88 CCD^>7 

9 0 g&D D D^Sf^;y K 
9 2 

2 70 /yXA 

3 i o mm&m 

10 350 s: 7— 

3 5 2 

3 6 0 5 7— 

3 6 4 CCD^7^ ? 

3 70 A 

3 7 4 *9-f K 

3 7 6 ^p D D^^->y h 

3 7 8. CCDiJ^ 9 

3 8 0 m*i®&m&mm 

3 8 2 /ilXA 
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